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Agriculltural P'riœs and Supply JRI!Spon:lie in Tmpical Africa 

Abstracl 

The uhjcdive of Ihl~ the\i~, 1.'1 to examine pnce p,;!rformanœ, and e~timate the aggregate 

cxpOJ1 and food crop output respon~(! to output pnœ and non-priee varIahles in tropical 

Afnl'a and ib four main aglO-c\imatll' region~' The analy~l~ of l'cal produeer priees 

mdICatc~ that thl.!rc arc mou! <':OlLntne~ that CXhlhl' \!d a ~tati~til'ally ~Igmftl'ant del'rea~e ln 

rcal produccr pliee, than a ~lg",lïcant increëN:'. Mo,rcover, nominal protectIOn coefficient 

analyM~ ~h()w\ that Afncan crop t::xportcrs" on avemgé', received a ~mall proportIOn (50 

to 60 percent) of horder pfln:~, Using pooled cross-sé'dion and tlme ~eries data, a partial 

ad.iu~tll1ellt modd was the'n speclliï,.!d 10 est imate agm;ultural ex port and food output 

re'\ponse. The re~ult~ show that aggregate a,gricultural t: \;port and food supply re~ponses 

to output pnce~ 10 tropical Atrica an;! both pc Isitive and sii.t nitïcant hut inela~tll'. The priee 

dasticlty for ~he export l'rop output in Tropical Afric,iI i~ U 02 in the shOJ1 run and 0.04 

ln the long run, and for th(! ti,}od l'rop output 0.05 in the shnrt-run and 0.07 ln the long­

run. The resp(}n\lvene~~ nt agriculture varie~, however, acro~\ the main agro-

dimatlc rcglon~ 10 tropical Atru.:a The e~tlmated coeffIcient of the priee variahle and 

priee ela~tlCity C'itlOlatt'S reglOns reveal that produccrs JO the Ea~tern and Southern Africa, 

and We~tern Atnca rcglOn~ were re~ponslve to priee incentive~, while producers in the 

scmi-and Sudano Sahel and Central Africa regions were not. The trend variahle, as proxy 

of technology. is pOSitive and signitïcant JO most region!l, suggestmg that the provision 

of non-priee hlctor~ along wlth t~lvourahle priee incentives, cou Id he very effective in 

raising agricultural production ln these reglOns . 
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Résumé 

L'ohjectif de œtte thè~e e~t d'exanuner la perfOll11anœ de~ prix ct d'e~timcr l'impact 

de l'offre agricole par rapport au prix et d'autres vanahles non hè. aux prix. 'ur 

ren~emhle des produits export6 et les produit~ non-t.'xport6 de~ prindpalc~ Il'glon~ 

agro-dllnatique~ de l'Afnque L'analy~e de!o. pnx mdiquc qU'II y a plu, de pay~ qUI 

suhissent de~ dUllIllutions de prix réels de production, que d'augmcntatlllm, De plus, 

ranaly~e du coenïcient nommai dl' protection démontre que lc~ cxpOltateur, agn(olc!o. 

africains reçoivent de ... prix intérieur~ éqUIvalant de 50 à 61 pour cent dc~ (ln x 

frontaliers, Un modèle d'aiu~tement partiel uUh ... anl un cn~cmhlc lie donnéc~ en wu pc 

transversale ct de série chronologique a été mb au pomt aflll d'c!o.timcr Ic~ IInpact~ de~ 

politiques sur le~ exportation~ agncole~ et la prodm:tlOn ahmcntaire Le~ ré~ultat~ 

signiticatifs démontrent que l'éla~tJcité d'offre pour le~ exportat)(m~ ag!1wlc~ ct les 

cultures alimentalre~ est po~itive, mal~ œpendant rclatlvemcnt inéla'tlque. l,' éla~tlcité 

prix pour la production agricole de~ prodUlt!o. exporté~ en Atrlque troplcalc C!o.t de 0.02 

à court-terme et comparativement à 0 04 à long-terme Pour ce qui c ... t de la 

productIon agricole des prodlllt~ non-exporté" l'éla~ticlté e~t de 0.05 à court terme 

alors qu'elle e~t de 0.07 à long terme L'impact des politlque~ visant à ~t1mulcr la 

production alimentaire vane cependant d'une région à l'autre ct même li l'mténcur de 

la principale région agro-dimatique de l'Afrique tropicale. L 'e~tJmatlOn de ... 

coetlicients pour le~ prix au producteur et pour réla~tlclté démontre que le ... 

producteurs de l'Afnque de l'est, du ~ud et de l'oue ... t ~ont IIlcitè. à la production par 

Il 
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dc~ pnx avantageux, contrairement aux producteur~ de la région soudanai~e 

~ahcltcnnc ct de l'Afrillue centrale. Le modèle mis au point indique que révolution du 

tcmp~, une mc~ure de l'évolution technologillue, am~i llue de~ prix favourahles, ~ont 

de~ facteurs important~ qui contrihuent à augmenter la production alimentaire . 

iii 



• 

• 

ACKNOWLEDGMENT 

1 take a ~pecial pleasure in thi~ opportul1lty to thank many pcople who hclpcll 

me with this the~is. 1 wou Id like to extend Ill} ~pcclUl thanh to DI. K. Gunlal. who 

~upervised the ~tudy. and provided tinancial as~istancc and guidanœ thmllghout Illy 

programme at McGill umver~ity. 

1 aho like to thank Dr. John Henning for the valuahIc ~llggc~tlOn\ ami 

comments. Agricllltural Economie Dcpartment and the MeGill ~tlldcnt "Id 01 1'1 cc 

provided me the financial a~~lstance. Dr. Ki~an Gunjal and DI Paul Thoma~slll 

deserve my gratitude for arranging thls a~~l~tanœ. 

1 also expres~ a special gratitude to my family, tOI' thcir encouragement ami 

wise counsel. 1 expres~ my ap(lreelatlon to Suzette Wihlure for hel a~~I\lanœ and 

eompanionship. Thanh are also due lo my colleaglle~ in thl~ Dcpartmcnt. Mal k Balllk 

and K. Zanoko (for writmg the re~ume), and M~ K. Pattcr~()n. M~, J. Rop and Mr. 

G. Lussier (for reading the tïr~t dratt), and Janet Broxup tor hcr hclp in edltmg the 

tinal draft of the thesis . 

iv 



• 

• 

Ah~tract 

Rc~ume 

Acknowlcdgrncnt 

Tahle of ('nntcnh 

List of Tahlc~ . . . 

TABLE OF CONTENTS 

LI~t of Appendices . . . . . . . . . . . . 

CHAPTER 1 INTRODUCTION 

1.0 Prohlem Statcment 

1.1 Ohjectlve of the The~is 

1.2 Orgamzation of the Study 

Page 

. . . . . Il 

• • • . • . . . • . •• IV 

• V 

. . . . .. IX 

. X 

2 

3 

CHAPTER 2: OVERVIEW OF TROPICAL AFRICAN AGRICULTURE 

2.0 

2.1 

2.2 

2.3 

Introduction ........................ . 

Importance of Agriculture ln AfrÏcan Economy 

C'haractcristics of Afru.:an Agriculture ..... 

Agm:ultural Perfürmance ..... 

5 

5 

6 

............ 10 

2.3.1 Total Agricultural Production . . . . . . . . . . . . . . . . . . . . . . .. 10 

V 



• 

• 

2.3.2 Agncultuml Food Proùuctlon . 

2 ] ] Agncultural Export Proùlll:tion 

2.4 Cam,es of Agricultural Prohlcm~ .. 

2.4.1 Government Interventlon in TropiCal Afm:a 

CHAPTER 3: LlTERATURE REVIEW 

3.0 Introduction 

3.1 Calculatton of Prc ducer Priœ Trend 

3. 1 . 1 Nominal Protection Coettïcient~ .. 

3.2. Literature Review ot Supply Rc~pon!.e 

3.2.1 Priee and Non-Priee Incent~"e~ . 

3.2.2 Agncultural Supply Function .. 

3.2.3 Nerlove Supply Re!.pon~e .... 

3.3 

3.4 

3.2.3.1 Aùaptlve ExpectatlOn Mouel 

3.2.3.2 Partial AÙ.lu!.tment Model ... 

Evidence on Indivluual Crop Supply Re~pon~e 

Aggregate Agricultural Supply Rc!.ponse 

CHAPTER 4: ECONOMETRIe TECHNIQUES ON PANEL DATA 

4.0 Introùuction 

4.1 Source of Country effects . 

U 

14 

17 

IX 

21 

21 

26 

26 

.27 

2H 

.\0 

.\ 1 

32 

. 35 

4! 

42 

VI 



• 

• 

42 

4 1 1 Pooled Regre\\lOn Model . 

4 1 2 ('ovanam:c Model .... 

4.1 3 Error Component Motle! 

Specllïcation Te\t~ .... 

4.2.1 Tc~l on Variations for Counuy Effect~ 

4.2.2 Hausman Test. 

4.3 Conclusion 

CHAPTER 5: THE EMPIRICAL MO DELS 

5.0 IntroductIon 

SpecIfication of Empincal Supply Mode1 5.1 

5.2 Data Sources and Measurement of variahles 

42 

43 

44 

46 

47 

. .... 50 

..... 53 

· ..... 55 

· ..... 55 

· ..... 57 

CHAPTER 6: RESUL TS ON PRODUCER PRICE PERFORMANCE 

6.0 Introduction 

6.1 Changes in Real Food Crop Pnces ... 

• 
6.1.1 Maizc Pflce~ ... . 

6.1.2 Riec Pnce~ ..... . 

6.1.3 Cassava Priees .. . 

6.1.4 Sorghum and Millet Priees .. 

6.2 Change in Real Export Crop Priees .., . . 

· ..... 59 

· ..... 59 

· ..... 62 

62 

. ..... 64 

.. .. .. 64 

· ..... 65 

6.2. 1 Coffee Priees . . .............................. 66 

vii 



• 

• 

6.3 

6 ~. ~ Cocoa Priœ~ 

6 2.3 Cotton Pricc~ 

6 2.4 Groundnut pricc~ 

62.5 Tea. Tohacco ami Banana Prlœ\ 

Analy),l~ of Direct EBect on Prodm:l'r Pncc\ 

CHAPTER 7: EMPIRlCAL RESULTS OF SllPPLY Rl~SPONSl·. 

7.0 Introduction 

7.1 

7.2 

Empirical Rc~ults of Export Supply Rc\pol\\t\ 

Empirll:al Result~ of Food Supply Rc~pon~e . 

CHAPTER 8: SUMMARY AND CONCLUSION 

8.0 Introduction 

8.1 

8.2 

8.3 

8.4 

Finding~ ot Govcrnment Pohcy Distortions 

Findings of Aggrcgate Priee Ela~tKity E~timatc~ 

Policy Implications of the ~tudy . 

Limitation~ of tht! Study 

REFERENCES . . . . . . . . . . 

70 

71 

72 

72 

7X 

7X 

94 

96 

97 

99 

VIII 



• 

• 

Tahle 2.0 

Tahle 2.1 

Tahle 2.2 

Tahle 2.3 

Tahle 4.1 

Tahle 6.0 

Tahle 6.1 

Tahle 6.2 

Tahle 6.3 

Tahle 6.4 

Tahle 7.0 

LIST OF TABLES 

Agricultural Re~oun:e and Input U~e in Tropical At'rica 

and Four Agro-chmatic Region~ . . . . . . . . . . . . . . . 

Statistics of Agricultural Performance in Tropical Africa 

Growth Rate and Share of Agricultural Export Production 

Total Export~ Value: The world. Less Developed 

.. 7 

12 

15 

Countries and TropIcal Afnca . . . . . . . . . . . . . . . . . . . . . . . 16 

Summary of Specitication Te~ts on Agricultural 

Suppl y Functi(}n~ tn Tropical Africa .... . . . . . . 

Compound Annual Growth Rates of Real Producer Priees 

For Main Food Crops in Selected African Countries 

Summary of the Annual Growth Rate \lf Real 

Producer Price~ of Main Food Crops . . . . . . . . . . 

Compound Annual Growth Rates of Real Domestir.: and 

... 49 

.. 60 

....... 61 

Border Producer Priees of MalO E~~port Crops ..... . . . . . . . . 67 

Summary of the Annual Growth Rate of Real Domestic 

Producer Priees of Main Export Crops in Selected African 

Countries ................................. 69 

Nominal Protection Coefticienllt Results of the Main Export Crops 76 

Regression Coeftïcientlt of Export Crop Supply in 

Tropical Afriea and Four Agro-c1imatic Regions ............ 79 

ix 



-

• Tahle 7.1 Aggregate Priee Elasticlties for Food and Export Crop Suppl Y in 

Tropical Africa and Four Agro-Climatic Regions ..... 82 

Tahle 7.2 Regression Coefficients of Food Supply in Tropical 

Africa and Four Agro-climatic RegIOns ..... 88 

• x 



• 

• 

LIST OF APPENDICES 

Appcndix A: Main Export and Food Crops U~ed in the Study 

Appendix BI: E~timated Coetticients of Various Methods for Food Crop 

· .. 108 

Supply Re~pon~e~ in Tropical At'rica ...................... 110 

Apr,endix B2: Estimated Coefficients of Various Methods for Export 

Crop Supply Respon~es in Tropical Africa . . . . . . . . . . . . . . . . . .. III 

Appendix CI: Coefficient!'! of Covariance Model of Food Crop Supply 

Responses in Tropical Africa . . . . . . . . . . . . . . . . . . . . . . . . . .. 113 

Appendix C2: Coetlïcients of Covariance Model for Export Crop Supply 

Responses in TropIcal AfTica . . . . . . . . . . . ..... . · .. 114 

Appendix Dl: Coefticients of Pooled Model for Export Supply 

Responses in TropIcal AfTica (Linear) . . . . . . . . .... · .. 116 

Appendix 02: Coefficients of Pooled Model for Export Crop Supply 

Responses in Tropical Africa (Log-Unear) . . . . . . . . . . . . . . . . . .. 117 

Appendix OJ: Coefficients of P,)oled mndels for Food Crop Supply 

Responses in Tropical AfTica (Linear) . . . . . . . . . . . . . . . . . . . . .. 117 

Appendix 04: Coefficients of Pooled Models for Food Crop Supply 

Responses in Tropical AfTica (Log-Linear) . . . . . . . . . . . . . . . . . .. 117 

xi 



• 

• 

1.0 Problem Statement 

CHAPTER 1 

INTRODUCTION 

Agriculture is the Cllmerstone of Afrkan economies. in tenns of provlding 

employment and generating foreign exchange earnings (African Devclopmcnt Bank, 

1990). Despite the relative importance of thi~ ~ector. tropl~al Atnca' ha~ had li pOOf 

agricultural performance. ft has expenenced a dedlOtng per caplta tood prodm:tlon and 

a falling world market shan! of main agricultural export commoditie~ sincc thc 197(h 

(World Bank,1989). As a result, Africa's füreign carmngs have dctcnorated while food 

imports have skyrocketed during thi!l period. 

Government intervention in agricultural markel~ has heen cited a~ the main cause 

of the agricultural cnSI!l. African governments have c~tahlishcd markctmg hoanh that 

regulated agricultural markets hy setting producer price!l of the matn food cmp~ tu 

suhsidize urhan consumers. The hoards have aho imp(}~ed high taxes on agncultural 

exports to generate revenue für the indu~trialization proœss (Hanrahan and 

Christensen, 1981; Ghai and Smith, 1987). Variou'l studie~ have indicated that these policy 

measures distorted producer priee incentives and as a consequence, reduced agricultural 

production (World Bank, 1981,1986). 

The impact of priee distortion resulting from govemment intervention dcpends 

on the manner in which producers respond to policy mea'iure~ and how govcrnmcnt tax 

Tropical Africa is a)so called Suh-Saharan Africa . 
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revenues collected from the agricultural sector are used. Thus the re~ponsiveness of 

tarmer~ to priee ineentive~ hecomes an important issue in the literature of the ~upply 

respon\e. Con~iderahle effort hy re~earcher~ ha~ heen directed towanls examinll1g the 

~upply re~pome of the main indivldual crops 111 tropical Africa. Most empirical studies 

have ~hown thal farmer~ in the rcgion do re<,pond posittvely to priee inœntives 

(Bond, 1983; Bin~wagner, t 989). This eVldence relates to the efticient allocatillO and u!oIe 

of resources 111 the agricultural ~ech)r. On the other hand, the aggregate agricultural 

supply respon~e to output priee is crucial for optimal resource allocatIon hetween ~ectors. 

There i~, however, little evidence on the aggregate suppl)' response to pnee. The ahsence 

of empirical evuJence on the aggregate agricultural suppl Y in tropical Africa may he 

relatcd to a lack of sufticient information on African agncultural markets (Leie, 1989). 

The main purpose of the study is to examine how government intervention in 

agricultural markets affects producer price incentlves and agricultural production in 

tropical Africa. 

1 . 1 Objective of the Thesis 

The main o~jectives of the thesis are: 

1 . To exétmine the recent agricultural performance and discuss the main factors 

contrihuting to CUITent agricultural prohlems. 

2. 

3. 

To evaluate the trends of feal producer priees of pnmary export crops and staple 

crops and to calculate the degree of priee distortion of export crops arising from 

government intervention in a selected sample of tropicJI African countries. 

To estimate the agricultural supply response to priee and non-priee variables in 

2 
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tropical Africa and the main agro-c1imatic regillns . 

4. To assess the relative importanee of priee ami non-priee variahles in explaining 

the agricultural production in tropical Africa. 

5. To assess and compare the tnter-reglOnal differenœs in the agricultural !\upply 

response using a commun e\ttmation approach and variahlc spccttïcation. 

6. To discuss the policy implication~ of the results. 

1.2 Organization of the Thesis 

This study examtnes the responsiveness of Afriean agriculture to priee and non­

priee factors. This chapter introduces the prohlem statement and pre~ents the oh.lectives 

of the thesis. Chapter two deals with the importam:c, main charactcri~ttc~ and 

performance of African agriculture. Moreover, it di~cusse~ government intervention in 

the agricuItura1 sector. Chapter three discusses the methods lI~ed to as~c~~ price 

performance over time and price distortion~ in the agncultural ~ector. Thi~ chapter also 

reviews the literature on supply respon~e to priee and non-priee factors. The stlldie!\ on 

individual as weil as aggregate supply response are ~urveyed to reach condll~lon~ necdcd 

for model specification. Chapter four discusse~ econometric tcchmques rclatmg to the 

combination of cross ~ection and time serie~ data. It also di~cus~c~ ~peciticati()n tc~t~ u~cd 

to identify the sO\Jrce and hehaviour of the output variatHlO\ Chapter live ~pceitïcs the 

econometric panel data model used to estimate the re~p()nstvenc~~ ut Afncan agrICulture. 

Chapter six presents the performance of pfOduœr priees over lime and priee distortions 

on the main export crop~ in a selected sample of African countrle~. Charter ~evcn 
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report~ the result'i of the ~stimates of the aggregate agncultural supply response to price 

and non-pllcc factor~ 10 the food and export sector~ in tropical Africa and four agro­

dimatic regionll. Finally, chapter eight summarizes the main tindmgs and provides the 

conclusion of the study . 
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CHAPTER 2 

OVERVIEW OF TROPICAL AFRICAN AGRICULTURE 

2.0 Introduction 

This chapter provlIJes an overview of the role of agriculture in African economies 

and government mvolvement in the agricultural ~ector. Sectum 1 focu~e~ on the 

importance of agriculture in African c\:onomie~. The ~tructure of Afm:an agricultlllc IS 

featured in section 2, is followed hy a dellcriptive analysls of agncultural cxport and too\1 

production over the 1970-1990 penod in section 3. Govcrnment mtervention in 

agricultural markets is dü,cussed in sectIOn 4. 

2.1 Importance of Agriculture in African Economy 

Agriculture is the dominant sector of African economies. On average, it accounts 

for over 65 percent of gross domestic product (GOP), provide~ direct and indirect 

employment for over 60 percent of the economically active population and contnhutcs 

from 50 to 60 percent of ex ports (African Devel('pment Bank, 1990). A ~uccessflll 

agricultural program is therefore the cornerstone of a recovery strategy t<'lI agriculture and 

other sectors for many countrie~ in the reglon. According to the ~eminal paper "The Role 

of Agriculture in Economie Development" hy Johnston and Mellor ( 1961), thcrc cxi~t at 

teast tive direct roles that agriculture can contrihute in a developing economy· (1) 

agriculture can provlde food for the people, (2) It can gcncratc forclgn cxchangc 

through agricultural trade, hence contrihuting to the halance ot payment~, (3) it can al~() 

transfer excess lahour and capital to non agricultllral ~ector~, (4) it cao ral..,c the income 

of rural inhahitants, therehy, increasing the demand of non-agricultural mput!\, and (5) 
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it can increa~c the rate of the capital accumulation required for the promotion of a 

vlhrant indu~tflal ha~c. 

2.2 Characteristics of AfTican Agriculture 

According to the 1992 World devdopment report, tropical African countries 

(fortY-'ilx) have a populatIOn ut ahout 500 million and nccupy a total area of2184 million 

hectares. The arahlc land i~ e~t1mated to he ahout 816 millions hectares whereas only 25 

percent of the area i~ currently u~ed for agriculture, so the agricultural land reserve for 

the region as a whole i~ high (~ee Tahle 2.0). The ~tructure of African ag;'iculture can he 

characterized as a dualistic: small-scale peasant farms and large-!Icale estate farms. Most 

of the farmers in tropIcal Afnca are small-scale farmer~ (farming from 2 to less than 10 

hectare~), Olx'upying ahout 80 percent of the landholding on the continent (Eicher et 

al, 1990. pp.41). Small-scale farmers produce staple food crop~ mamly for home 

consumption and sorne ~urplu~ produce for marketing. In the smallholder farming, family 

lahour is the main input of agricultural production while purchased inputs are very low. 

Estate farms and large plantations constitute ahout 20 percent of landholdings in Africa. 

ln general, the large-scale farms are more capital-intensive than the smallholder farms. 

The large-scale farms produce hoth cash and food crops for export as weil as for local 

markets. 

Although tropical At'rican countries have similar economic structure, they differ 

in their c1imatic conditions and natural resoUices. Variahle rainfall is the primary cause 

for the variahility of the agro-c1imate, since temperature is generally high throughout the 

year . 
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Table 2.0 Agncultural Resource and Input Use ln Tropical Afnca 
and Four Main Agro-cllmatlc Regions 

-~ ---

Agro-cllmatlc Arable Land Irngated Fertillzer 

Reglons· ---- -- Areab Consumptlon 

Potentlal ln Use (%) (Kg/ha) 

(mlll ha) % of -----
Potentlal 

1987 1987 1980-87 1987 

-- - - ---~-- ----

Sudano-sahel 1239 574 84 4 1 

Western Afr a 955 525 2.3 6 1 

Central Alrlca 2861 178 07 19 

East and southern Afnea 3060 474 6 1 13 1 

Tropical Afnea 8157 250 43 11 3 

----------

Agncultural 

Tractors 

(number of 

per 1000 ha) 

198~-87 

07 

1 6 

07 

36 

1 7 

a The Sudano-Sahel (or sem land Sudano-Sahel) reg IOn Ineludes Burkina Faso, Cape Verde, 
Gambla,Mali. Mauotanla. Niger, Senega,1 Somalla and Sudan 

Agm1 

Labour 

Force 

\ha/Umts) 

\987 

28 

20 

25 

1 4 

22 

Chad, The 

Western Afnea IS '1umld and seml-and Western Afnca The Western Afnca countrles Inelude Benin, Cote 
d'IVOire. Ghana, GUlnea. GUlnea Bissau, Llbena, Nlgena, Sierra Leone and Togo 

Central Afrlca (or Humld Central Alrlca) reglon Includes Cameroon, Central Afrlca Rep Congo, Equatorial 
GUlnea. Gabon and Zalre 

East and Southern Afnea (or Sub-humld East and Southern Afnea) reglon Ineludes Burundl,Ethlopla, kenya, 
madagascar, MaUritiUs, Rwanda, Uganda, An901a, Botswana, Lesotho, MalaWI, Mozambique, SwaZiland, 
Tanzanla, Zambla and Zimbabwe 

Tropical Afnea IS the total of these four reglons 

b Imgated land as a percentage 01 arable and permanent crop land, agnculturallabour (unlts per arable land) 
and number of tractor::. per arable land. Fertlhzer eonsumptlon ln terms of kllogram of plant nutrlents (NPK) 
per hectare of arable and permanent crop land 

Source. Data are taken trom the State of Agriculture and Food (FAO).1990_ 

7 



• 

• 

The Food and Agriculture Organizatlon (FAD 1986) has classitïed tropical African 

countrie~ lOto tive agro-chmatic zone'i. They arc Scml-Arid Sudano-Sahel. Humid and 

Suh-humld Wc\tern Atrica, Humid Central Atfl~a, Suh-humid and Mountain Ea~tern 

Atnca and Suh-humid Southern J\frica. Following La-Anyane (1985), countrie~ in Mlh­

humid Ea~tern Atnca and ~ul.-humld Southern Atnca reglon~ are grouped together to 

t()rm the Suh-humid Ea~tern and Southern Afnca regH.m. Thus, four mam agro-chmatic 

rcgi(}n~ wIll he (h~cu~\ed in thi~ ~tudy (~ee Map 1) 

Agncultural input u~e varie~ across the four agro-climatîc regions as shown in 

Table 2.0. Although tropical Africa can he characterized as land-surplus relative to the 

Asian countne~, the dl~tnbutlOn of arahle land I~ uneven acro~~ the main agro-dimatic 

rcgions. The cultlvahle land is 306 million hectares (mill. ha) ln Eastern and Southern 

Africa. 286 mlll.ha in Central Al'nca. 123.9 mil!. ha. in Sudano-Sahel and 96 mill. ha 

in Western Africa region. Humid Central Africa ha~ the highest land re~erves, and only 

ahout 18 percent of the arahle land lS cultivated white the other three regions use from 

47 to 57 percent of the arable land. Mo~t of the land reserves are margmal land which 

can produce only hall' of the yidds of the very ~U1tahle areas (Harrison, 1989). Harrison 

has also pointed out that the Sahel ~-md the We~tern Africa reglOn are already cultivating 

over 90 percent of their mnst productive agricultural lamh. 

SOli type and quality are critical factors intluencing AfrÎCan agriculture. The 

importance uf the~e factors ln term~ of agrkultural production shows also a wide 

variation among the main agncultural regions ln tropical Ah·ka. Soil type ranges from 

calcarious desert soit in the semi-arid region, to a deeply weathered and acid soit (Jf the 
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Map 1: Four Aglo-dimalk Regions in Tropical Africa 
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• humid Central and We\tern Atrican reglon~, (FAO,l986). The !loil type m the Sèmi-and 

Sudano-Sahel Icglon J\ domtnated hy poroU\ loamy !lands that have lower fertlhty and 

water-holdmg capaclty. The vallahility ot ramfall and poor \oil fertllity tenù to he the 

mo\t cnn\tralnmg factor\ ln thc \cml-and rcglOn (Malton, 1990). On the other hand, the 

dark alluvial \011\ III humlù O~ntral and We\tern Atilca have greater water avallahility 

hut thc \011 layer\ arc thm and \u~<.:Cptlhle to degradatton when the protcctive cover of 

vegetation I~ removed The expan~ion of agncultUi e 1\ aho constl amt'd hy the hmited 

• 
~olar in~olation and low !lOti tertihty (Ter Kllile, 1986). The Ea~tern and SOllthern region 

i!l characten~t!d hy it\ hlgh altItude whkh I~ respon~ihle for the vanatlOn of rainfall across 

the~e countne'i, ranglng l'rom UOO 10 3500 mm (La-Anyane, 1985) 

Improvmg \011 fertlhty 1'1 Impmtant to accelerate agricultural production in tropical 

Afrka. Agnclliturai prodm:tlon IS low hecause of low ~0I1 fertlltty comhineù with a 

reùuccd fallow period under extensive farming methods The level of fertilizer 

conslImption i~ low relative to the other ùeveloping countrie~ (Palilino,l986). Fertilizer 

production m tropIcal Atm:a I~ e~ttmatcd to he ahout 1 percent of world productton, 

whllc fertiltzcr II~C I!I ahollt 3 percent ot the world tigures (BlIrnh, 1991) The ùifference 

I~ til1ed wlth imp0l1~. Dunng 1980-87 penod, the average rate of fertilizer consumption 

m tropIcal Atnca i~ c~tllnatcd at ahout Il.3 kg. nutnent~ per hectare of arahle land (see 

Tahle 2.0), and ha~ heen mcrea~mg at 6 percent per year 'imœ 1978-80. Among the agro-

dimatic regmn!'., the Suh-hutnld Ea!'.tem and Southern Atrican zone ha!'. the highe!'.t 

fcrtilizer consumption rate (13. 1 kg/ha.) white the humid Central Afnca zone has the 

lowest rate (1.9 kg/ha). The rate is 6.1 kg/ha, in the Western Africa, and 4.1 kg/ha in 
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Semi-arid Sudano-Sahc\ zone . 

Tropll.:al Africa is also Ont: of the ka~t mel·hanw:d rcglon .. 01 the wOlld t\ .. tully 

hy the Food and Agnculture Organization (1986) \hll\\'t.'lI that only 1 percent uf fann 

power IS provided hy mechalllcai ('ljUlpmcnt. 10 perccnt i" provllkd hy anllllai power 

and 89 percent hy human lahour. Improved tann cquipment. thclCforc. ha~ nol found 1l~ 

way into African agnwlture. The di~tnhlltion of agricultural tradol~ per thou .. and 

hectare~ of ar:lhle land acros~ agro-dimatlC reglOn~ i~ ~hown In Tahle :! 0 l'he avcragc 

numher of tractor~ for tropical Afriea is 1.7 per thou .. and hectare, 111 19X7 l~a~lern and 

Southern region has 3.6 tractor!'l per thou~and hectarc!'l. We\lcrn Afrka ha ... 1.6 amI \loth 

the Sudano-Sahel and Central Afriea region!'l have O. 7 trador~ pcr thou!'Iand hectare\. 

ln conclu!o.ion. much of African agriculture can he terrned a, a farming sy\tcm 

where far meTS use few purchased inputs. The farrning practicc~ arc dOfl1l1latcd hy ,mali 

farmers that produce fooù for consumption and !o.ome \urplu~ tm market. Agllcultural 

land potentlal and the utihzatlon nt purchased inpub varie'\ and hencc agI icultural 

productiùn is different acro~s the mam agricultural reglOn~. Any cIl' 011 to a"c~\ thc 

agric:ultural sItuation anù identi(y the related prÎcmg polielc~ l'tteets on agllclIltllJ"<II 

productIon in tropical Africa without taking mtn account the\e agro-dimatic attn\lllte\ 1\ 

likely to ~utter t'rom over generahzation. 

2.3 Agricultural Performance 

Tropical Africa b currently facing an agricultural cm.is, dc\pltc the continent· ... 

agricultural potentlal. It has experienced declining per caplta tood and agm:ultural 

production ~ince the 1970s. The challenge now confronting many policy-makcr, 1 ... how 
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tn improve the productivity of the agricultural sector so that there is enough food for the 

African people and to generate the foreign earnings re(,juired for modernization. 

2.3. J Total Agricultural Production 

III the 1970~, total agriculturaJ production in tropical African countries grew hy 

1.4 percent per year whlle the population lo~e at a rate of 2.7 percent. As a result, the 

agricultural productIOn per head dedined hy 1.5 percent per annum (see Tahle 2.1). 

Agricliiturai performance of the region dld not improve much in the 1980s, although 

many African government~ attempted to diversify their agricultural production hases. The 

growth rate of agricultural output increased to 2.8 percent per year in the 1980s. 

However, the agricultural production per capita still declined hy 0.4 percent per annum 

hecause of the higher population rate of growth (3.2 percent) in Tropical Africa and the 

lack of sufticlent technological innovations re(,juired to raise factor productivity. 

The pattern of the agricultural growth rate in the region, as a whole, may mask 

the different patterns experienced hy the individual countries. The annual growth rate of 

agricultllral production for twenty tropical African countries is also shown in Tahle 2.1. 

It should he nUled that only six countries registered an agricultural production growth rate 

of uver 3 percent per year during the 1 970s period and another Il countries experienced 

a growth rate of hetween 1 and 2 percent per year. In 1980s, the agricultural performance 

improved in many countries. The nllmher of countries with a growth rate greater than 3 

percent has increased to eight, while another nine cl)untries have shown an annllal growth 

rate of hetween 2 and 3 percent per year. On per capita hasis, however, ail 

tropical African countries, except tive countries for agricultural production and six for 
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Table 2. 1 Statlstics of Agncultural Performance per Annum (m percent), 1970-90 

Rate of GROWTH Rate of GROWTH 
OF TOTAL OF PER CAPITA 
PRODUCTION PRODUCTION 

----~-- - - ----- --

AGRIC FOOD AGRtC FOOD 

...... _- .... -_ ........ _ ............ _M ...... _ .... ~~ .. w _ __ ... 

70-80 80-90 70-8080-90 70-8080-90 70-8080-90 

--~--- - ---~----- ---

A." High Performance"! 
Ivory Coast 5.1 32 60 36 1 0 -0 7 1 9 -0 3 
Tanzanla 42 2.5 49 49 08 -1 2 1 5 1 5 
Malawi 38 1.2 32 32 06 -2 3 -1 3 -1 3 
Zambia 37 37 38 38 05 -0 2 -02 -0 2 
Kenya 32 4.3 23 47 -0 5 05 -1 4 09 
Mali 30 25 27 27 07 -0 2 04 -0 5 

B. " Fair Performance" 
Zimbabwe 23 3.5 1 1 26 -0 8 03 -19 -0 5 
Sudan 2.2 2.2 3 1 3 1 -1 6 -1 6 04 04 

C "Low Performance" 
Chad 1.8 23 1 9 20 ·C 3 -0 1 -0 1 -0 4 
Zalre 1 7 2.1 1.8 2 1 -1.\ -0 9 -1 1 -, 0 
Somalla 1 6 3.4 1.6 34 -2 2 0.0 -42 00 
Ethlopla 1.6 0.5 1.6 06 -1 1 -2 0 1 1 -1 9 
Madagascar 1 5 1.9 1.5 1 9 -1 2 -1 2 ·1 2 1 2 
Cameroon 1 4 1.9 1 4 20 -1 3 -1.3 -13 -1 2 
Senegal 1 4 3.2 1 4 32 -1 4 03 -1 5 04 
Burundi 1 3 25 1 2 24 -0 3 -04 -0 4 -0 5 
Nlgena 1 0 48 1 0 48 -2 3 -1 4 -2 2 1 4 

o " Very Low Performance" 
Uganda -0.7 1 0 -0 3 1 0 -3.6 1 4 -32 -2 6 
Ghana -0 9 45 -0.9 4.7 -30 1 1 -3 1 1 3 
Mozambique -0 9 0.6 -0 3 07 -3 3 -2 0 -2 8 -1 9 
Angola -3 5 -0.2 -0 2 02 -6.6 -2 8 -30 -2 4 

Tropical Afrlca 1.4 28 1.8 2.7 -1 5 -0 4 -12 -0 5 

---~- --- . - --

Note. The Countnes are ranked accord mg to the rate of growth of total agricultural production dunng the 
1970-80 penod 

1 Hlgh Performance refers to tlle 1970-80 agncultural growth rate, over 3 percent per annum, Fair 
Performance include the rate of growth between 2 to 2 9 percent per year, Low performance refers to the 
growth rate between 1 to 1 9 and Very Low Performance 15 growth rate below 1 percent per year 

Source The data used to calculate the annual 9rowth rate are taken from UNCTD, Handbook of International 
Trade and Development Statlstlcs,1991 table 65 P 467 
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food production lihowed negative growth rate during the 1980s . 

2.3.2 Agricultural Food Production 

Food productIon ha\ lagged hchmd food demand in many African countries. Per 

capita food productIOn declined hy 1.2 percent, although total food production in Tropical 

Africa ro!le hy ahout 1.8 percent per year during the 1970!l (sec Tahle 2.1). The average 

growth rate in per carIta tood production continued to detenorate in the 1980!., indicating 

a l'ail of 0.5 percent per annu.'1, even though there was sorne irnprovcment in food 

production of 10 percent ln 1985, followed hy a fUlther increa!le of 4 percent in 1986. 

Food production in Africa constitutes a large portion of overall agricultural 

production. Becau~e of this, a close relatlOnship exits hetween total agricultural growth 

and food production growth rates. Countries with a high growth rate in total agricultural 

production in the 1970s, also showed a high growth rate of food production. Four 

countries (Ivory Coast, Tanzania, Malawi and Zarnhia) registered an annual growth rate 

of food production of more than 3 percent in the 1970s. Thirteen countries registered a 

growth hetween 1.0 and 2.7 percent per year. Another four countries showed a negative 

trend in food production over the same period. The per capita growth rate in food 

production was positive in only four countries in this sample during the 1970s, white 

seventeen out of twenty-one countries showed a declining growth rate. The numher of 

countries with a positive trend in per capita food production increased in 1980s to six 

countries white t()urteen countries showed a negative growth rate in per head food 

production . 
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2.3.3 Agricultural Export Production 

The export volume!. of most the countries in the region eXpèrienccd posittve (.thout 

2.3 percent per year) growth rate!. dunng the 1 960s (Alexandrato~, 1(88). SinCl~ then, the 

growth rate of the ex ports dedined hy 2.2 percent per year in the 197(h a~ ~hown 111 

Tahle 2.2. In the latter penod, 25 Clluntnes experienccd a dclcrioratmg agncuhural cxport 

performance. Agri<..:uttural exports further dedined at an average rate uf 0.4 pelccnt pcr 

annum from 1980 to 1985. Only seven countries (Burkma Fa:-o. Cameroon. Kenya. 

Malawi, Mali, Mauritius and Ivory Coast) have maintained a positive annual glOwth rate 

in agricultural ex ports during the 1961-85 period (Alexandrato~, 1(88) The ... e countries 

include those with hlgh agricultural output, indicating that there cxists a rclation!\hlp 

hetween the performance of total agricultural production and cX(lort~. The positive 

relationship hetween overall agricultural production and export!\ may imply that countrie~ 

with higher total agricultural output ex port more to foreign market~ and prm:ccds of the 

increased ex ports may hring in more of the scarce capital inputs needed tu furthcr raise 

food production. 

Africa' s share in the world production for primary agricultural commouitie~ 

declined since the 1970s. Most of the African countries depend for (hier cxport earning ... 

on few (one or two) primary commodities which have little domc!\tic demand The 

comhination of higher concentration of export CfOp~ and limlted pOllMhlhty for domc~tic 

ahsorption of export products, has made the countries vulnerahle to vagaries in the 

international market. 
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Table 22 Growth Rates and Share of the Agricultural Exports În Tlopical Africal 

Growth Share ln Growth Share 

Rate lotal Rate of in Total 
Country of Exports Exports ('K.) Exports Exports ('K.) 

Country - --
70-80 80-85 80-85 70-80 80-85 80-85 

Rwanda 9.0 7.3 82 Mauritanla -1.8 -3.0 12 

Malawi 7.3 1 9 92 Sudan -3.0 -4.1 19 

Mali 6.3 0.2 95 Madagascar -3.6 -2.8 82 

Swaziland 4.7 2.5 52 Ethiopia -4 2 -3.1 81 

Bolswana 45 6.1 10 Tanzania -4.4 -4.9 38 

Zimbabwe 38 2.6 41 Zambia -5 5 7.6 41 

Kenya 3.6 4.0 86 Togo -5.6 0.2 38 

Ivory Coast 3.6 4.7 70 Ghana -6.5 -5.2 28 

Chad 2.2 -2.8 20 Nigeria -6.8 -5.7 30 

Burkina Faso 1.7 0.6 89 Mozambique -7.9 -24.4 49 

Camoroon 0.5 0.1 45 Guinea -8.3 -14.6 6.0 

Zano 03 -5.1 16 Uganda -8.4 5.5 91 

liberia -0.1 1.2 28 Benin -12.4 21.8 77 

Burundi -0.2 9.2 90 Congo -15.4 15.8 17 

Sierra Leone -0.3 5.1 35 

Gabon -0 ~ -14.2 2.0 

Gambla -1 2 0.8 52 

Somalla -1.3 -11 7 36 

Senegal -1.8 18 24 

Tropical Africa -2.2 0.4 26 

1. Agricultural exports are in physlcal units. 

Source: Alexandratos (1988) World Agriculture Toward 2000, pp.323 

• 15 



• 

• 

The shares of tropical Africa's total exports (agncultmal and nlln-agru.:ultural) 

relative to world trade and to Les~ Developed Countnc~ (L DC" s) l'rom 1960 tu 1990 arl' 

shown in Tahle 2 3. The share of tropical Afnca in total world tlade ln the cady 1960's 

was 2.9 percent. Siner then, there ha~ hccn a graduaI declmc and 111 1990 the ~harc wa~ 

dm"n to 1. 1 percent. Africa' s expon share relative 10 other L DC~ tnaea~eJ III the 197th, 

hut it suhsequently deteriorated in the 198()I., and wa~ ùown to 5 percent of LDC export!\ 

in 1990. 

In summary, per capita food and total agricultural productIon tleteriorated ln the 

1970s and 1980s Hence, many countries hcramc depcndent on tood import~ Moreovci. 

there was a stagnation in agricultural export~ antlloss of the export 'Iharc ln world trade. 

As a result, many countrie~ had dlftïculty in importing the nece~~ary agricultural input~ 

such as fertilizer. 

Tahle 2.3 Total Export Value: The world, Less Developed Countries (LDC~) 
and Tropical Africa 

Region 1960 1970 1980 

Billion of current US dollars 

World 
LDCs 
Tropical A friea 

129.1 
28.3 
3.8 

Share of Tropical Africa (ot) 
World exports 2.9 
LDCexports 13.4 

315.1 
57.9 
8.0 

(percent) 
2.5 
13.8 

2002 
573.5 
49.4 

2.5 
8.6 

1990 

3415.] 
738.0 
36.8 

1.1 
5.0 

Source: UNCTAD,Handhook of Internationa! Trade and Development Statistic~ 
(1991), Tahle 1. l,pp.4-6 . 

16 



• 

• 

2.4 Causes of Agricultural Problems 

Several hypothc\e\ have heen put forward to explain the causes and estahlish 

potcntial rernedle\ for the pOOf agricultural performance in tropical Africa. In general, 

the dehatt! on Atrkan agnculturc 1~ ha ... ed on two main '1chools 01 thought which appear 

largely oppo\ed to one another: underdevelopment theory and development theory. 

According to the proponents of underdeveiopment theory, the agrarian crisis III tropical 

Africa i~ rnainly the outcome of a world economy designed to serve the interests of the 

industrialized nation~. Theref()re, restrkting the region'~ openness to external economies 

through an Import suhstltution ~trategy will minirnize or ev en correct the excessive 

vulnerahility of the African econorny (Timerlake, 1985). On the other hand, the priee 

fundamentalist (or advocates of the developrnent theory) have underlined the increasing 

imhalance hetween population and food supply (Lofchie,1989) . The roots of the 

agricultural prohlem~, as they see it, include high leveh.. of population, low levels of 

technology and government policie~ that favour urhan areas at the expense of agriculture. 

The fad that thesc lwo groups used ditferent mndels hased on ditferent 

assumptions and reâch dlfterent conclusions is quite evident. The proponents of 

underdevelopment theory emphasize the factors that are external to a specitic country as 

weil as 10 the region, such as Africa's dependence on few primary comm(·jities and their 

declining term~ of trade, lower demand for agril:ultura! commodities and the ev er­

increasing producer support policies employed hy the industrialized countries. In contrast 

to the ahove line (Jf reasnning, the supporters of the traditional development theory 

emphasize the internai factors. Agricultural pricing policies, marketing intervention and 
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higher popul~don growth were the key to the argurnent~ (Lofchic.1989). Privatilation for 

puhlicly-owned enterprise:.., trade liheralization. and famlly plannmg were ~cen not llnly 

as means to rever~e the agranan cri~I"i, hut aho to lInprovc thl.' whole l.'l:lmomy ln 

discussmg the gap hetween the~e two approaches. TlIllcrlakc (1985.p.8J) notcd: 

Those to the teH 'ee ca:..h crop~ a~ naked capitah\m. mntinmng tll exploit 
independent Africa a" il dld the colomal Atrica ~everdy explOIt mg the malority of 
peasant~. Those to the righl see ca~h cmp~ as the only way Affll:a can enter the world 
marketplaee and earn the forcign exchange which ~o de~pcratdy nccd\ to IInprove the 
(welfare) ... of if!. people. 

Although hoth approaches oner insights on the current agrarian cnsi~, there is 

now sorne consensus among African ohservers that the continent-wlde tcndency to control 

and depress agricultural priees played an Important role ln contnhutmg 10 the agricultural 

crisis (Ghal et al. 1987). The weight needed to as~ign to the pnce effect in cxplaining the 

agrieultural prohlern is still a rnuch dehated question. 

2.5 Govemment Intervention in Agricultural Markets 

Agricultural pricing policy is one of the key t'arm i~sues now facing many tropical 

AfrÏcan countries. African governmentlo, have pur~ued pricing pohcies that regulated food 

priees, taxed agricultural export commodilies and overvalued dornclo,tie currcncy (Workl 

Bank, 1981). The main economic rahonale for the pricmg polici..!~ rclatcd to the 

vulnerahility of agricultural producer priees to c1imatical variahihty and priee unccrtainty 

Governments have intervened III agricultural market~ to reduee priee and production 

instahility, hence creatmg a more favourahle environment f()r agri<.:ultural plOductu)I1. A ... 

a consequence, governmt!nts have e~tahlished marketing hoard ... whu;h werc rc~p()n ... ihle 

for the day-to-day marketing operation~ of agricultural product~ (joncs, 1984). The mam 
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()~iectives of marketing huards have included: ensuring national food security, and 

generating revenues needed for the creation of nationdl research and extension services, 

and road IOfra~tructure (Ghai et al., 1987, Hanrahan et al. 1981 ). 

The markctmg hoards have admini~tratively set the priee of major staple foods 

and export commoditles and enfürced the ofticial producer priee through huying and 

selling operations of marketing hoards (Hanrahan et al. 1981). 

The policy instruments have affected the level and composition of agricultural 

production, therehy transferring resources either from agnculture and/or within the 

sector. Development economislli have spent a great dcal of efforts in examining the effect 

of government intervention on producer price incentives and production of export and 

t()od crops. A World Bank (1981) report (Berg report) reviewed govemment 

interventions in agriculture and the etlect of these interventions on producer priee 

incentives in Africa du ring 1970s. The report showed that govemments used pricing 

policies and inward-Iooking trade strategies that represent a systematic bias against the 

agricultural sector. The report concluded that pricing policies pursued hy the govemments 

in the region have (i) systematically taxed export agriculture by paying farmers a small 

fraction of world priees; (ii) and set food crop priees helow the "free market" priee level 

in order to subsidize consumer priees. 

Other researchers have questioned the general conclusions made by the Berg report 

ahout export and füoo cmp priees. Ghai and Smith (1987) used the official national 

produeer priees for the major export and food crops in a sample of 18 tropical African 

countries 10 examine the secular movement of food and export price performance during 
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1970s. Their results showed that food priees rose relative to the consumer priee index in 

most of the countnes while the real pmduccr priee uf exp0l1 commoditics dedined ovcr 

time. Other studie~ on priee performance over time have aho ohtaincd smular results. 

One such study (Leie. 1989) examined, among other thmgs. the ~ecular movelitcnt ot fuod 

and export priees for six African countries over the 1970-87 This stmly also ~howed that 

the priee system has favoured food relative to export cmps dunng 1 970s and nud 1980s. 

The higher co st of marketing operations and failurc ot governmcnt policics tu 

achieve their intended goals has reeently induced many Afriean governments to refun1\ 

agricultural markets and to use pricing policles that rely on market t\m:es (Gray, 19(2). 

The policy measures used have included the reduetion of taxes un export commoditics, 

removal of input suhsidies and liheralization \)fthe currency exchange market. Moreover, 

many countries in the region have liheralized food markets. Prehminary analysis on the 

effects of the policy reforms in agriculture suggested that the I.:ountries with st ronger 

policy packages experienced a hetter exp0l1s anù overall economic pert()rmance than those 

with weak policy reforms (Cleaver, 1993, Jaeger, 1(92). 

Despite considerahle effort on producer priee analysis during 1970s, our knowledge of 

the link hetween government interventions in agricuItural market~ and thcir effect on 

producer priee incentives is still inconcIusive. Moreover, most empirical studies have 

dealt with a Iimited numher of tradahle commodities and have mamly ignored the 

hehaviour of food crop priees in Africa. Henee. in this study, the priee r,erformancc of 

staple food as weil as export crops, in terms of the growth rate~ ovcr the past two 

decades for tropical Africa.n countries, is analyzed and presented III chapter six . 
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3.0 Introduction 

CHAPTER 3 

LITERATURE REVIEW 

The main o~iective of this chapter is to disculis the methods used in assessing the 

effeets of government intervention on producer pnee incentives (section 1) and to review 

the Iitcraturc on studie~ of the supply re~pom.e (~ection 2). 

3. 1 Calculation of Producer Priee Trend 

Produccr priœs play a critical role in the pridng policy and marketing operations 

of agricultural eommodities. Priœ~ received and priees paid hy producers are ~uhjected 

to a wide array of government intervention ln ail countries in the region (Hanrahan et al. 

198). For given technology and input priees, real producer priees for agricultural output 

ean he used as a measure of produœr ineentives. The marketing hoards. as instrument 

of tè.)od ~ecurity, have adjusted the ofticial producer priees tu suhsidize the urhan 

eonsumers (Jones. 1984). 

A key policy issue rclating to price performance is to examine and determine the 

change in direction and magnitude of agricultural priees over time. In a recent study, 

Ghai and Smith (1987) used an exponential compound growth model to assess the change 

in fuod and export CfOp priees over time in selected tropical Afriean countries. The model 

uses the whole Samplf! period to estimate the annual growth rate and provides a measure 

of statistical signitïcance of the estimated growth rate. 

The average annual compound growth rate of producer priee (nominal producer 

priees detlated hy consumer priee index) can he estimated hy using the least squares 
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method. This regression model can he represented as: 

ln Pt = a + h T + ft (.l. 1) 

Where Pt is the real priee at time t, T is tllne trend variahlc. a ami h parametcrs to he 

estimated in the regresslon. The value of the time trend coefflcicnt represcnt'i the 

estimated compound annual growth rate of the pm:c ~cnc\ hcing c\ammclF 

ln principle. the growth rate of a reat produccr pm:c may exluhlt a pO~ltlvC tn:n'~ 

ifthe marketmg hoards pursue pricmg and marketing pOItCIC\ that ravour farmers relative 

to urhan consumers. On the other hand, if govcrnmcnt pncmg poltcy di~cuuragc~ 

agricultural produeers through hlgh taxaüon, the rate of change in rcal produccr priees 

over time may show a negative trend. If authorities irnplerm~nt pricmg poltcie~ that ùo not 

represent a hias again~t agriculture, rcal priees may remain constant. 

3.1.1 Nominal Protection Coefficients 

Producer priee performance of tradeahle commoditics can he also as~e~!\cd u~ing 

a priee setting criteria hased on the horder priee as rcferem:e point that would prevail in 

the ahsence of interventions. The free on hoanl (Lo.h) priee of a export commodity i~ 

derived from the appropriate world market priee. Thb market pm:e I~ eOllvcrtcd into 

domestic currency equivalent u!\ing the oftïcial exchange rate to glve the horder priee, 

which is a4justed for mternal tran'lportation and marketing margin\. The ratlllOalc for 

2 The exponcntlal growth model as~umcli that the annual growth rate of priee 
series is constant over the whole sample perw!.!. 1 he e~tlmated coefficient of the tIIne 
trend variahle is ~till unhiased and c()nsi~'ent If the priee sene .. i~ !\tationary over the 
sample period. The estimated coetticient can he u!\ed lU approxlmatc the annual 
compound growth rate of the priee ~ene~, t .. pecially when the goodne .. ~ of fit or the Icvel 
of signifïcance is high . 
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using a horder prÏl:e of a exportahle commodity for policy analysis IS hased on the 

a~~umption th:tl worid pnce \ignals the producer's opportunity co~t of resourees and 

earnmg~ trom the ~lale 01 agricultural products m world markets. Ahgning, therefore, 

d'lmcMic producer pnel:. ot a tradeahle commodlty with it~ horder priee relates to 

economic ctfîciem:y of the re~ourœ!. and indicate!. an optimal situation (Lets and 

Scandlz.lO 1(80). 

Empmcal studies on the mea~urement of priee distortion and agricultural 

protection have employed a wide range of methods (Lutz et al. 1980). A simple method 

commonly u~ed in estimating the etfect of priee pohcy intervention is Nominal Protection 

Coetticient (NPC)1. Although other metho<h give more details of the impact of the 

intervention\ than the NPC, similar conclusion~ can he drawn from their results (Taylor 

et al. 1991). The N PC i!. measured as the ratio of domestic priee to horder priees which 

can he repre~ented as : 

(3.2) 

Where p.d i~ the domestic farm-gate produeer priee of a commodity i for a given country 

and p.w is the horder priee ot the commodity i expressed in country's local currency at 

the official exchange rate. The NPC value measures the extent of pnee distortion or 

suhsidization fiJr a glven commodity arising from government's direct intervention on 

agricultural markets. Movements of the priee ratio over tlme demonstrate whether official 

'\ Other approaches can he used in priee analysis studies. Sorne of these methods include 
the effective nominal prote{:tion, consumer suhsidy and producer suhsidy equivalent and 
resource ratio . 
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producer priee is moving tllwanl or away from honler pnœ or "cllU\lihriul1l pnœ". Thc 

movement of the NPC can he intluenœd hy a C'hangc 111 thc dOl1lc),t1c prodm:cr. wmld 

priee and exchangc rates (Jacgcr ami Humphrey. 1 9H8)' 

The value of nommaI protedton ll\ay not ncccssanly he il Ica~onahlc 

approximaflon for thc priee di),tortlon taccd hy the produccn. of a CO 111 11l000hty . The 

degree to which a lower nominal protectton weltïctcnt Impilt:~ a htas agalll),t agnl'llItural 

producer, depends on the ultimate goal ot the ftHld\ extraetcd from taxatIOn Governl1lcnts 

in the region have mtervened in the agricultural expOl t market hy paylllg lowcr priccs 

relative to world pnces \Vhen commodlty market~ arc hooming. A range of the N PC 

values rather than a single value mlght he more relevant m IIldlcatlllg pl icc dl\tortion\. 

ln a reeent study, Bayerlee and Sam ( 1(87) ~uggc),tcd that N PC valuc\ 1 anglllg hctwccn 

0.85 and 1.15 Teneet a pnlicy envtnmment frcc ot taxatliln and Irce ot \uh~)(.lt/.atton The 

NPC value less th an 0.85 imphe~ a tax on produccr\ of the eom!llodlty wlulc a NP(' 

values greater than 1. 15 rdlcct a suh~ldlzation. 

Aggregated producer pnces for the mam food and cxport crop~ arc also IInportarjt 

for examining agricultural production decÏ),lons m tropical Afllca. A ITIcthod 01 

aggregation i~. however, required in onJer to estahlt~h a produccr pilee IIldcx. DIfferent 

formulas arc u~ed in con~tructing welghted aggregate priee Imltee\ The cholce 01 a 

method depends on the ohjective of the priee indlce~ and the avallahllity ot data ln any 

4 The effect~ of agricultural policle~ might he decompo~ed ,"to dIrect el1cct\ (tho\e an\Ing 
from instrument~ dtrectly targetcd at the agricultural \ector) and Indlrecl etfcch ( thO\c 
resulting from macroeconomlc instrument~ ~uch a\ trade mca\urc\ and cxchange pohcy. 
This study focuse~ primanly on the etfect\ trom dIrect agncultural pO!tCIC\ Other \tudlc\ 
have con~idered the mdlrect tffect~ of macroeconomlC phenomenon on the African 
agriculture (~ee Jaeger and Humphrey, 1(88) 
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approach, it i~ essential to determine the base year and weights for the index. A 

representative hase year is usually chosen for its relative stahility compared to other 

years. In practice, it ili hard to obtain any normal and stable year. The Food and 

Agriculture Organization (FAO) constructs agricultural statistics using 1980/81 crop as 

the base year. This study will employ the same base year as that of the FAO. The indices 

für the wcighted real producer priees retleet the percentage change in the price of the 

commodity in a given period of time to the priee paid for the commodity at a specifie 

peri(xI of time. 

Previous studies have used various weights in computing wdghted producer priee 

indices. Park (1978) argued that weights should reflect on the relative importance of each 

eommooity and he used income shares as weights. Dormerger (1987) used hoth income 

shares and a simple average of the number of commodities used in the analysis (ie, lIn, 

where n is number of eommodities ) as weightli to exadline the effect of priee variability 

and inflation on U.S industry. Dormberger argued that his findings were unaffected by 

the choice of the weights. In a recent study, Jaeger(1992) used production value as 

weights in constructing producer price indices for a sample of African countries. In this 

study, a Laspeyres index was used in order to construct a weighted average of producer 

priee for food and export crops over the 1975-90 periods. The production for each crop 

covered in the study is used as weights for the price index. 

Laspeyres Price Index (~) = E'=l (Pu Qu 1 Pb' Qb') , where Pu and Qù are priee and output of 
commodity i at time t and Pb' and Qb, are priee and quantity of the ith commodity in the base 
perilxl (1980/81 = 100). In this study, the laspeyres index is chosen over the others such as the 
Divisa index for the availahility of the data and the ease of calculation . 
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3.2 Literature Review of Supply Response 

This section reviews the key determinants, estimation methods uscd and previous 

empirical evidence of the suppl Y response to pnee and non-priee factors in tropical 

Africa. It:s divided into thre~ suh-sections. The tirst suh-section pm\'idc~ il disl'ulision 

on the main factors that intluence agricultural supply. The ~econd ,uh-~cctlOn di~cus~c~ 

the theoretical hackground for the dynamic s!lpply response analy,lii~. Finally. suh-scctlun 

three surveys the ernpirical evidence on agricultural suppl Y n:sponse in tropical Africa. 

3.2.1 Priee and Non-Priee Ineentives 

Traditional production theory assumes that relative prices, technical innovation and 

agro-c1irnatic situations influence the protïtahility and the supply of the agricultural 

producls. Given a production technology, the relative movement in pnce:l that l'armers 

receive for what they produce and for what they pay for inputs and consumer goods, arc 

critical in intluencing agricultural production. Government's priee policy affects producer 

price incentives and production in many ways. Poliey measures that provide a favourahle 

priee incentive to agriculture relative to non-agriculture increa~es agricultural output. On 

the other hand, policy measures that lower agrieultural priee IOcentives through hcavy 

taxation (direct or indirect) may depress producer incentives leading to a reduction in 

farm protïtahility and agriculturaJ production (Schultz, 1978). 

Adoption of appropriate technology in the agricultural sector can also rai~e the 

productivity of farmer's resources under a given price ~tructure. Œ:wernment invcstment 

in the non-priee factor;, can also improve net faTm revenue hy incrca!ling agricultural 

output and/or lowering COStli of production. The availahllity of a hettcT mads and 

transportation facilities can reduce, for instance, the cost of production hy lowering 
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transportation co~tli. Effcctiv(~ extension services for farmers can assist producers to 

re~p()nd to economic stimuli hy reducing the cost of market information. Policy measures 

thal encourage the adoption of high-yield cultivars, tertilizer usage and the helter 

agronomie farming practice~ can also increase agricultural production and improve the 

profïtahihty of agriculture. 

Wl!ather conditi()n~ help to detcrmine agricultural potential and constraints in a 

region. Bad weather condition such as a dlOught, can adversely affect tarm protïtahility 

hy reducing agricultural production. Farmers in poor agro-climatic rcgions (semi-arid 

Sahel zone, für example) may lack the physical resources to cope with yield tluctuation. 

Investment in irrigation cao play an important role in stahilizing agricultural production. 

3.2.2 Agricultural Supply Function 

Econometric studies on supply analysls ace carried out within the microeconomic 

framework, applying the results that hold f()r a tïrm directly to an industry and country. 

ln this framework, the production function forms the foundation of agricultural supply 

analysis (Heady. 1957). The static supply function, derived from the statie theory of 

optimization, provides the conceptual starting point of the analysis of the producer supply 

response (Heady, 1957). The supply function of a commodity refers to the quantity 

offered for sale al various priees, other tàctors remaining constant. 

The estimation of the agricultural suppl Y response to priee is complicated since 

agricultural production dccisions are su~iected to a great deal of uncertainty, resulting 

from variahility of agricultural output, yield and priees. Moreovt"f, a production function 

is time dated and output measured over time tends to he m disequilihrium. Farmers 

require time to aqiust to the changes in the relevant variables such as priees and 
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technology. These problems have motivated researchers to frame supply models that 

accommooate the dynamic process that is inherent in production. 

3.2.3 Nerlove Suppl Y Response 

It is widely recognized that pwducer's hchaviour should be formulated un a 

dynamic hasis (Nerlove, 1958). In dynamic modelling, twu econumetric approaches are 

proposed: indirect estimation and the direct approach. 

The indirect approach assumes that the supply response to output price can he 

derived from a knowledge of the input demand response tn priees (Griliches t 957). The 

aggregate suppl Y elasticity is calculated hy summing the produ,~ts of the clasticity of 

supply with respect to each input, and the elasticity of input with respect to it'~ priee. The 

indirect estimation approach requires a reliable data on the quantities and priees of the 

main inputs. which are not currently availahle in most of the African countries. 

A modet that has a wlde acceptance in agncultural supply analy!o.ls is the direct 

estimation method. formulated by Nertove (1958). The Nerlove mode! is composed of 

three equations (Askari and Cummings (1977). 

Q*t a + b P't + Ut (3.3) 

Qt 11" Q *t + (1--n") Qt-! 0 < 1r < 1 (3.4) 

pOt Pt_! + B(P t-I -P't_l) 0 < B < 1 (3.5) 

Q-t is the desired lev el of output in period t, Qt is the actual output levcl in period t, Pt· 

is the expectcd real producer in period t, Pt - I is the actual real produœr priee in pt:riod 

t-l and Pt is the actual real producer price in period t. The coefficients of the hchaviuurial 

equations are a and h. The expectation coeffiCIent IS Il and the rate ot adJuMmcnt 

associated with technical and institutional rigldity IS 11' (Nerlove, 1958). Ut i~ a 
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di~turhance term . 

The conceptual starting point of the ~tatistica] derivation of a supply function is 

equatiun (3.3) which expre~~e~ the planned (or de~lfed) output as function of expected 

output priee. The formation ot future expectation~ on the pnce and output are esselltial 

for the stahility of the cquihhrium. ft I~, however, a diftïcult task to know exactly how 

farmer~ form thelr priee expectation~, hecau~e hoth the planned output and expected 

priee are suh.lective matters which are not ohsenrahle. Weather and other dimatic 

variahles can make realized output deviate l'rom planned output. In addition, only pa st 

and to ~ome extent current priee data are aVdilahle to farmers. Hence, proxies for 

expected pnces and output need to he used to estimate output response to priee. Nerlove 

(1958) po~tu)ated two types of models: an adaptive expectation model, and a partial or 

stock a<Uustment model. 

Equation (3.5) represents Nerlove's adaptive priee expectation approach. lt states 

that farmer's pnce expectations are derived from the sum of the past actual priee 

ohservation and a proportion (6) of (he difference hetween actual past priee and past 

expected priee. The weight assigned to the~e pa st priees are arranged in such way that 

the recent priee ohservation receives the maximum weight and the distant pa st priee 

reeeive~ minimum weights. Equation (3.4) is the partial adjustment hypothesis. lt 

descrihes the rule tor the actual output level as function of actual and planned output in 

the prevlOus penod. Il states that the actual output is partially adjusted in proportion to 

diffeTt!nce hetween last period's actual output and long-run equilihrium output. Assuming 

that the l'wducer's priee expectation is adaptive and the planned output is partially 

adjusted, the following reduced- form equation can he derived hy eornhining the ahove 
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three equations. As shown hy Hallam (1990,p51), this yidds, 

where Vt = lit - (1 -6) Ut- I (3.6) 

The prohlem of this estimation cquation is that 7f and B I:annot he identitied 

separately. The estimating equation can he ~olved under the assumptmn that either uf the 

two coefficients is equal io 1. This rc\tnction implies that thcre arc ctthcr no dclays in 

adjustment or farmers use a naive priœ cxpectation formation proœss. 

3.2.3.1. Adaptive expectations model 

The hasic premise of the adaptive expectations model is the assumplion that 

producers form long-run expected pnccs for their produœ hased on the past ohserved 

priees. The general formulation of this model con\ists of a supply fum:tion that postulate1\ 

the actual output (Qt) as a function of the expected produccr pnces (p·t), that I~, 

Q t = a + b P'I + Ut (3.7) 

and mechanism for formmg priee expectation~ (cquation 3.5). 

The reduccd-form ~upply e4uation ha~ed on the adaptive hypothesis ean he 

ohtained hy inserting the adaptive expectation hypothesis (equation 3.5) in equation (3.7), 

After applying the Koyck's transformation 10 the rc~ultil1g c4uationCl, wc get 

QI = aB + bB Pt - I + (1-B) Qt-I + VI (3.8) 

6 The adaptive expectatiol1 hypothesis (e4uation 3.5) can also he wriUcn a." 
P*I -= (1-B) p·t-I + B Pt-I (i). 
Inserting equation (1) into cquation (3.7), results 
Qt = a + h(1-fi) p·t- I + hfi PlI + UI (ii). 
Then hy lagging equation 0.7) and multiplying through hy (1-6), givcs 
(1-1\) Qt-I = a(l-6)+ h(l-fS) P*t 1 + (I-B) Ut 1 (iii). 
Suhtracting equation (iii) from equation (II), yields the rcduccd fürm c4uatÎol1 
Qt = a6+ hG Pt - I + (l-U) Qt-l + U 1-1' 
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Thi~ equation state!'. that the actual output of a crop is a function of the lagged 

output priee, lagged dcpcndent vanahle and an error term. 

3.2.3.2. Partial Aôjustment Model 

An\)ther expectation hypothc"s l~ pat1ial output adjustment hyp\)thesis which is 

a long-run output concept. Il a~~ume~ that producers hase thelr long term output plans on 

the price f()r the preccdmg harve~t period. that is; 

Q+I = a + bPI'! + UI (3.9) 

Produœrs are lInahle to adjust actual output instantaneously to changes in output priees 

hecause of capital, institutlonaJ and cost constraints. The actual output is partiaHy adjusted 

in proportion to difference hetween last peri{)d'~ actual output and long-run equilihrium 

output (equatlon 3.4). The suppl Y function ha~ed on the partial adju~tment hypothesis can 

he derived hy replacing the optimal output (Q*t) m equahon (3.9) with Q*, in equatu)fi 

(3.4). Thi~ yields 

QI = 1ra + 'lrb PI-1 + (1-1r) QI_I + 1r U 1 (3.10) 

Thu!I the actual output is a function of producer priee at time t-1, lagged dependent 

variahle and disturhance term. The output is therefore partially adjusted in proportion (7r) 

to a difference hetw\!en la~t period's actual output and long-run equihhrium output. 

It is weil known that the adaptive expectation and partial a~iustment models have 

similar reduced fiJrms. The two mndels difter, however, in their conceptual hasis and the 

errur structure. The adaptive expectation modei b hased on uncertainty ahout the future 

evolution of pricc!l, whereas the stock adjustment model is due to techmcal, institutionaJ 

rigidlty, inertia and cost of change (Greene, 1990). Moreover, the disturhan.:e term of 

the adjustment model (7rU t ) is the error term in the structural equation multiped hy a 
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constant parameter. The error terms of the adaptive expectation modcl follow a moving 

average proce~s (i.e, VI = UI + (1-6) UI d. As a result, cstlmating an adaptivc 

expectation r.loùel with orùinary least s4uares may lead a hJa~ed anù IOl'On~istent 

parameter e~timate~, since the values of lagged dependent vanahlc arc hkcly tll he 

correlated with the error term But, if least ~4uare~ b u~ed on the partial tldlu~tmcnt 

model, the estimated coeffïcients will he con~i~tent and effldent a~ nlllllher of the 

ohservations in the samplc approach intïlllty (Greene, 1990). 

3.3 Evidence of Individual Crop Supply Response 

Emplrieal assessment of agrieultural supply response to priee anù non-priee 

factors is often eomphcated hy the faet lhat, in any economy. there IS an array ot priees. 

Anù change in any priee ean Icad, in principle, to a change in agncultural production. 

Hence, producer respon!\e ean vary depemiing upon whi"h relative priee has changed. 

Three types of supply response to output price~ are lùcntltïed in the \upply ~tudies. (1) 

There is the supply re\pon~e of aggregate agncultural output to the domc~tlc tcrm~ of 

traùe. (ii) There is individual erop respon~e to change~ in crop output pnee~. The 

individual supply response to priee i~ hkely to he larger than the aggregate \upply 

response since farmers can allocate resoun;e ~uch a~ land and lahour mnrc ca~ily hctwccn 

individual crops than they can devote aùùitional rcsoun.:e to the wholc ~ector. (Iii) there 

is supply response of the marketed ~urplu~ (the resu.lual arter far mer con~umpti()n I~ 

considered) to change~ in the relatIVe! pnce 

Individual crop ~upply response ~tudlC!ol have dominatcd mo\t ot .he ~upply 

response Iiterature dealing with tropical Africa. Most of the econometric crop response 

studies have used a variant of the Nerlovian functional t()rm. The variation, relate to the 
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croP\ under investigation (annual versus perennial), the inclusion of non-priee factors that 

intluence crop production such as weather, infrastructure, and technologieal changes, and 

the timt.: horizon c()n~lliere,j for cach ~rop (Bond,1983). 

ln analyzing the tarmer's output re~ponse to priees and other factors, an explicit 

di~tinction hetween the types of crops ~tudied should also he made. It i~1 noteworthy that 

annual crop output can he changed, In the ... hort run, hy altering either the acreage under 

farming, the mtensity of cultival10n or hoth. In this case, the desired output is equivalent 

to the last period's actual output, that is, Q*t = Qt-I and the expected priee at period t is 

cqual to priee level JO the preceding season P"t = Pt-I . For perennial CTOpS, the ahove 

model assumes that plant stocks are a tixed factor so that, 10 the short-run, output can he 

changed only hy increasing the intensity of farming and Improving the yield and quality 

of the output (Maitha, 1970). But in the long-run, crop production can he increased hy 

raising the area under cultlvation as weil as it's yield. Acreage and output tend to he less 

correlated in perennial crops, hecause of the lengthy ge~tation period hetween planting 

and maturing stages. Generally, the acreage response to price is less than the output 

response to pnce. 

Supply response studies on individual CTOpS have used acreage as proxy for 

planned output hecau~e acreage is t!xpected to he more under farmer's control than output 

(Bund; 1983; Rao, 1988) The prohlem is that the data on acreage are not readily 

availahle. Re'iearcher~ have used output instead of acreage as dependent variahle since the 

output response takes acreage and yield response mto account. Bateman' s (1965) studies 

on cncoa production in Ghana employed actual output as the dependent variahle. Maitha 

(1970) indicated that coffee producers in Kenya responded to priee incentives hy adopting 
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hetter agronomie praetices and henee improving quality and raising the quantity of the 

coffee production. 

On the priee side, various priees have heen proposed as measures of ineentives. 

The alternative priee measures used indudc priees receivcd relative to priees p"id. priee 

of one output relative to other output priee~. The choice of the priee mea~ures is dictated 

hy the a'lailahility of reliahle priee data. 

The use of the Nerlovian priee expectations ha~ dominatcd ~upply responsc 

studies. Most re'\earchers have assumed that farmers f()rm their priee expectations on the 

hasis of their knowledge of past and current priees (Ncrlove, 1958). Bateman (1965) 

used the real produœr priee (~oeoa priee detlated hy CPI) hased on adaptivc expeetations 

hypothesls to estimate cocoa output in Ghana. Other measures have hecn prupo~cd ln 

represent expeeted priees. Maitha (1970) used lagged producer pnees of cottee in Kenya 

as proxy for expected priee~. 

The rdevance of this priee formation, particularly for trce crops, ha~ hccn 

questioned hy a numher of researchers. Bapna' s ( 1980) work on supply re~poll:\c of crops 

in India examined the effect of different priee expectations on liupply functl<ms. Bapna 's 

analysis showed that aggregate priee ela!\tlcity estimate~ vary with the pnce expcctation 

mechanism. In a recent study, Tishihaka (1987) used a three year weighted average for 

producer price to estimate the output respon~e for van()u~ crop~ III Zalre. He !\ugge~ted 

that a weighted average of produccr priee~ is more apprupnatc for perennial crop~ while 

the producer priee }lrevailing during last cropping ~ea~on can he used for annual crops 

such as maize and riee. 

Empirical evidence on individua! crop output response in the Tropical Africa 
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sugge~t~ that Afrkan farmers are re~ponsive to priee (Bond, 1983; Sed-Elmi, 1992). The 

empirical n:!"iult~ from the~e '1upply studies indicate that the ~hort-run priee elasticities for 

the mdlvldual crop~ are pO~ltlve and ~tatlMlcally ~ignJtïcant hut inela~tic. Furthermore, 

a~ expcctcd, the magmtude of the long-run own-price ela~tidties tend to he larger than 

the short-run ela~hcltle~. TheM:! e!a:'\trcity e~timate~ vary from ~tudy to ~tudy even for the 

~ame cnmmO<..hty hecau~e ot dltten!nt methodology, policy regimes, level of aggregation, 

and country-specitie factor~ ~uch as technology and economic structure and agro-c1imatic 

regions (Sed-Elmi, 1992; Bond,1983). 

3.4 Aggrcga' e Agricultural Supply Rcsponse 

The indlvidual crop ~upply response to priee is crucial for optimal resource use 

within the ~ector, hut this re~ponse has little relevance to the aggregate supply response 

to priee. Aggregate agricultural production can he increased if more reSO'Jrces are 

allocated to agnculture and/or an appropriate technical innovation is mtroduced. An 

estimate of the aggregate ~upply resp()n~e tn change~ in priee and non-priee factors is 

important to under~tan" the etfects of pohcies on agricultural growth. There are few 

~tudies ot the aggregate supply re~ponse ln Africa and other developing countries, and 

also the results of the~e studie!l lead to contlicting policy implications. 

Sorne studie!l have found an aggregate priee elasticity estimate that is ahove unit y , 

suggesting that farmers in devt!loping countnes are hlghly responsive to the internaI terms 

of trade and hcncc hlgh taxation on the agricultural sector discourages producers and 

reduces agncultural production substantially (Peterson, 1980; Schultz, 1978). Others 

obtained aggregat\"! priee elastieities that are inelastic (Krishna, 1982; Chhihher, 1988). 

These authors argued that agricultural transformation IS the outcome of a comhination of 

35 



• 

• 

priee incentives and puhlic investmcnt in irrigation, re~carch, tc(.'hnolugy adoption and 

reforms in the institutional structure. 

Econometnc ~tudies on aggregate supply rcspon~c to priee can he das~itïcd intu 

three categories: ttme series estimates, <.:ross-sectlOnal estimatcs, and pool cd data cruS!\­

section and time ~enes t:!'Itimates. In the f\lHowlIIg ~ectilln, aggregatc M1'PPly re~ponse 

studles will he re\'lewed. 

The direct e~timation of long-run aggregate ~upply c1ashcitie~ lI~lIlg timc ~cries 

data encounters dittïcultle~ in constructmg production and priee mdke~. NotwlthMandmg 

this prohlem, few lIme sene~ estimates are availahle tor Afri<.:an statc!\. In a leccnt ~tudy, 

Bond (1983) e\timated an aggregate agncultural \upply function ha~cd on the partial 

adjustment hypothesis using lIme serie~ data for mne tmpl<.:al Afncan <.:ountJ'ie~ over the 

period 1963-81. The study regressed agncultural output per caput on aggJ'egate th\! real 

producer priee mdex, a time trend vanahle a~ proxy tor technkal change, m~titutlOnal 

improvement, and a dummy varianle to repre~ent the weather eHeet. The "tully fùund an 

average aggregate priee ela~ticity eMllnate for the nine countne~ C4ual to 0.1 g in the 

short-run and 0.21 in the long-run. The coeftïcient'i of the time trend werc n<.~gative in 

seven OLlt of ten collntrie~ studied. 

Peterson (1988) helieved that the priee elasticity estimatcs l'rom thc ~upply tunction 

titted to time ~eries data underestimate the truc clastÎClty. He argued the~e e~tjmatcs arc 

hased on actual priees that vary more than expecteù priees. Pctcr!'lon u~cd a CTO\!\-Country 

data from 53 dcveloping and developed countrie\ to c\timatc the long-run ~upply rc"p()n~c 

tn priee. Agricultural output (measured as wheat equivalent) was rcgrc'i~cd on rcal 
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exp~cted priee (measured as the amount of commercial fertilizer that could he purchased 

with 1 JO kilogram~ of wheat equivalent), annual average precipitation, and the numher 

of re!lcan:h puhllcations (a~ proxy for technology). Peterson found long-run elasticity 

e~limatcs ranging from 1 27 to 1.66. 

Thl~ cro!l\-country method ha~ heen criticized for overe~timatmg the suppl Y 

response to priee in developmg countne~. Chhihhar (1988) questioned Peterson's cross­

country technique~ fi.>r assuming that developed and less developing countnes difter ont y 

in their priee structure and research publications. He argued that countries can also diner 

in thcir agro-dimatic conditions, investment in infrastructure as weil as in input 

distrihutions. When Chhihher included an irrigation vanahle into Petcrson' s cross-country 

model, the elastkity estimates declined l'rom 1.27 to 0.97. 

Supply respollse studies hased on cross-country data are important in capturing the 

effects of certain type variahles that may mfluence the agricultural variation across 

countries. Cross-country techniques art:, however, unahle to wntrol for the correlation 

hetween un-ohservahle productlvity potential (country effects) and the explanatory 

variahles (Binswanger et al. 1987). These country effect~ indude agro-climatic condition, 

water avallahility and potemial dry malter production specitie to a country. These factors 

are essential in explaining the country's putential in agricultural production: they do not 

vary over time (Binswanger et a\. 1987; Chhihber,1988). Estimating a supply response to 

priee without taking these factors into account might result in a hiased parameter 

estimates. Rao (1988) has recendy l'eviewed agricultural supply response to priee in 

developing countries. He argued that, in generaJ, cross-country analysis tends to 
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overestimate the aggregate supply e1asticlty whereas the time series analysis tcnd!\ to 

underestimate the aggregate supply re~ponse to priee. 

Bin~wanger et al. (1987) comhined cross-country with time ,cric~ data tmm a 

sample of 58 countries using a vanahle inten:ept modc1 to c~tIInatc cro~s-l"ll\lntry 

aggregate suppl Y elasticittes over 1969-1978. The 'itudy tound aggrcgatc crop output 

e1asticity (wtthin-country estimator) with re~pect to output pliCC ot () 06 The Mudy 

showed that non-priee variahles sueh road infrastructure, human capital and rc!\cêm:h and 

extension explained mnst of the variation of the output 'iupply. Other stmllc, u~lI1g (loolcd 

cross-sectional time series data have ohtamed a similar re!\uIt on the aggrcgatc 'iupply 

response to the terms of trade. Bapna et al. (1984) est:matcd ~hort-run c~tllllate, tm the 

aggregate output in semi-and regions in [ndia. Their rC1.ult1. 1.hoWl!d an aggrcgatc 

elasticity of 0.09. In a recent review on aggregate suppl y rcspon~e hl pllce and non-priee 

variahles, Binswanger (1989) wrote: 

The correlation hetween unohscrved country ctfect and thc explanatory 
variahle~ can he overcome hy using cros~-scctional time !\erics data 
and using only within- country vanahility. The eross- country 
variahility ean he eliminated from estimation hy (1) :nduding dl~triet 
or country-specifie mtercepts ... Binswanger (1989,pp 256). 

ln a recent study, Jaeger (1992) used data für a sample of 21 Arrican countries 

over the 1970-87 period. He e~tlmated a cros~-~ecti()nally conclated and time-wisc auto-

correlated model to estimate the ettects {.;. pnee and non-priee factor, on Atnean 

agriculture. Total agricultural export~ were regre~~ed on prmlucer prlce lor export crop', 

real exchange rates, a wcather variahle and percentage of population altectcd hy dha,ter,. 

Jaeger found that aggregate export supply responst: to producer prÎc(!, ranged hctween 
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0.1 and 0.3. In addition, Jaeger (1992) regressed the output of staple food crops on the 

weighted crop export priee and exchange rate. He reported positive cross-priee elasticities 

ranging t'rom 0.005 to 0.183. Jaeger concluded that 

Ecunumetm: ana'y~is indicates that food production, like export, 
responds po~itively to improvement~ in real exchange rate. Moreover, 
t()(KI productIOn corre'ate~ positively with higher producer priees 
t<)r export crops, ~uggesting either that they are complements in 
pnKluction or that policies that are favourahle to export 
agriculture i.ilso tavour f{)()d producers.... Jae:ger (1992, p36). 

Overall the emplrical eVldence shows that aggregate agrieultural supply response 

with respect tu the terms of trade i~ in general inelastie. The implication is that, although 

a priee incentive is necessary, it is not sutlicient tor the acceleration of the agricultural 

growth rate and the transformation of agriculture. Agricultural growth in tropical Afriea 

has heen constrained hy the lack of support service~ such as agricultural research, 

infrastructure and investments in educations. Provision of these factors is also important 

tor accelerating agricultural production in the region . 
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CHAPTER 4 

ECONOMETRie TECHNIQUES ON PANEL DATA 

4.0 Introduction 

Econornetrician~ have cornhined cross-section and time series data to model 

complex production hehaviour. They do so hecause, the use of pook~d cross-sectional 

time series (also ca lied panel) data has more henetits than separate lime senes or cross­

sectional ohservations. According to Hsiao (1986) panel data give a greater numhcr of 

data pOÎllts on production (and more degrces of freedom) and increase the consistency 

of parameter estimates by controlling multi(.'ollinearity and omittcd vanahle prohlems. 

Panel data models ditl'er, however, depending on the soun;e of the variations and 

the assumptions regarding whether the country etl'ect can he represented as having a 

fixed or a random distrihution. Before estimating parameters of the cxpJanatory variahles, 

researchers must determine (1) the source of the varÎlI.tion for the individual effccts and 

(2) whether the se individual country effects can he appropriately explained hy dther the 

tixed or the random model. This chapter reviews the key approaches in modclling pooled 

data, and the specification tests used in choosing the most appropriatc model for the data. 

The test results for the mode} specitication are also provided in this chapter. 

4.1 Source of Country Effects 

ln determining the source of variation for country effects, differcnt models arc 

proposed. Hsiao (1986) suggested three models that allow re~earchers to identify the 

source of output variation for an individual country eftect in a pooled data model. These 
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models indude: (i) regression model with homogenou!I intercept and slope (pooled 

rcgres~ion model), (ii) regres~J(m model with heterogenou~ intercept'i hut common slope 

(Covariance model), and (Iii) regre!l~ion model wJth the heterogenou~ intercepts and 

slope~ parameters. The fü))owing ~ection discu~~es the hypothe!le!l and estimation of these 

models. 

4.1.1 Pooled Regression Model 

ln a linear regression framework, the reduced-form of the dynamic partial 

ad.iustment supply model hased on cross-sectional time series data can he represented by 

QII = a + fi XII + f/J QI,t.1 + Uil o < IcPl < 1 (4.1) 

Where: i= 1, ... ,N (countries) and t= I, .. ,T (time periods). Qu is ex port (or food) 

output, XII encompasses the exogenous variahles, QI,I.I is the dependent variahle lagged 

one period and Uil is a disturhance term that is independently and normally distrihuted 

over i and t with a mean of zero and a constant variance over time and across country 

observation!l. ex is common intercept for the whole data set. The estimated coefticients 

of the lagged d?pendent variable (cP) are restricted between 0 and 1 in order to maintain 

the stahility of the dynamic process. 

The pooled regression model (equation 4.1) is hased on the hypothesis that 

individual countries do not differ in their production behaviour. Therefore, it imposes a 

restriction on the structure of production across countries and over time. Applying 

ordinary least squares to the whole sample will provide common parameter estimates for 

the slopes and the intercept across countries and over time. These estimates are consistent 

only if the omitted country effects are un-correlated with the explanatory variahles in the 
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model (Binswanger et aI.1987). Re~earchers have long recognized that the stnmg 

restrictions imposed hy pnoled regre~sion are likcly to he vinlatetl in mnM C<lScs. The 

restricted model Ignores the po\sihllity that there exi~t~ an un-ohservahlc clteet spt!dflc 

to a country'~ agTlcultural productIOn function. Some nt the variahlc, exduded ln 

production analy~i ... include agro-cIimatk potentlal, ~oil quality, and management ~kills. 

The omission of the~e variahle~ i!. likely to contaminate the estimated parametcrs of 

independent variahles in agricultural supply function. 

4.1.2 Covariance Model 

An alternative model assumes that countries difter in their agricultural potcntial. 

and this difference is captured hy allowing the intercepts in the equation 10 vary across 

the countries hut to remain constant over time (so-callcd tixed cttect). This variahlc 

intercept model can he formulated as: 

Q,t = a, + B XII + cp Q"t-I + Vit o < 14>1 < 1 (4.2) 

Where a, is an unohserved (tixed or random) individual eHect that is ~pecitïc tu 

a country. hut time-invariant and the other variahle~ are as detined hefùre. Tu c~timatc 

the parameters in the model, two techmque!. have heen prop()~ed. One e~timalion 

technique is to apply an ordinary least ~quare~ techmque to the pouled data with N 

country dummy variahles with no the overall intercept term in the model. An equlvJlent 

method is 10 use the deviations of each variahle from it'i country ~pecific mean over lime 

and then apply OLS to these tran~formed data (Judge et al. 1988). In the ~tatic regrevoiion 

framework, the estimated coefticients in the covariance mndel are unhia~cd and con~i'itent 

(Mundlak,1978) . 
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4.1.3 Error Compone nt Model (Random Effeet Model) 

ln modelling the variation of country characten!\tic~, it is important to determine 

whether the country ctteet can he treated a\ a tixed or random effect. The e!\timated 

paramcter~ of a modcl can vary dependmg on thi~ a'i~umption. The covariance model ha~ 

hecn criucized for treating the country ctteet\ a~ fixcd, given the explanatory variahles 

ln the mndel. An alternative model eommonly apphed on pooled data is the Emu 

Component Modd aho ealled the Random Effect Model. This approach IS hased on the 

assumption that thc un-ohserv:::lle country effect~ are random, hkc the other di!\turhancc 

term~, and the effect!\ are not correlated to the induded explanatory variahles (Balestra 

and Nerlove, 1966). Thi!\ model can he written ,,!\ 

Qlt = (Y + TI + fi XII + cl> Qlt-I +EII (4.3) 

Where TI is a random var~ahle distrihutt:d wlth mean El (T 1 XII) = 0, variance of T 

El is the expectation of the vanahle~ taken at lime t. 

The parameter~ in thi!\ mode1 can he estimatclt using the generalized least squares 

(GLS) a!\ MJggc!\ted hy Fuller et al.( 1973). Fuller et al. showed that the GLS estimator 

can he represcnted a~ a weighted average of the estimates of the covariance estimator 

(within-cnuntry) and hetwcen-country e~timators, where the weights are the !\hares given 

hy the hetween-eountry variations? The GLS estimator i~ con!\i~tent as the numher of 

ohscrvatinns of the individual units or numher of time series ohservations approach 

1 The hetween-country estimator is ohtaincd hy applying the least squares mcthod on the 
country means of ail variahles over time (see Judge et al. 1988; Hausman et al. 1978) . 
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intïnity (Hsiao, 1986). Moreover. the generalized least s4uare~ csti matnr i~ more efficient 

than the variahle interccpt elitimatnr If the numher of mdivldual crO\~-~ectlon~ are large 

and the time ~eries is "hort. 

Mundlak (1978) criucized the random etrect formulation for 19nollng tht' 

possihihty that there exi~b a correlatIOn hetwecn the cxplanatmy vanahie\ ami country 

effect~. Mundlak !-.howed lhal if the explanatory vanahlcs arc cnrrdated \VIth llulivldual 

effect~, then the covariance estimator I~ lilill conM~tent, white GLS the e\Umator I~ hm\cd 

and inconsistent. Thi~ argument is important in specificatIOn tc\t~ mvolvlIlg ranl!nt1l anll 

tixed effect models. 

The ahove models can yield mcon~l~tcnt e"tllnate~ If a laggcd depcndcnt vanahle 

is included in the regres\ion eljuation. Balastra and Ncrlove (1966) flr~t conMdered a 

dynamic equation u~ing panel data on the U.S ga~ mdu"try. The~e auth()r~ \uggested that 

applying the cc Jariance model in a dynamic regre~~ion cquation under f1xcd ctfect~ will 

yield inconsistent estirnates when the numher of cro~\ ~ection units arc large and the 

nurnher of time penod~ are ~hort. Thi~ hias arise~ hecau\c the country etfect I~ corrclatcd 

with lagged endogenous variahle induded in the nght hand ~idc ot the cquatlon. Thl~ 

correlation is reduœd a~ the nurnher ot the time period~ approache~ mtïmty Andcr~on 

and Hsia(' (1982) ~howed that the con~istency of the e~timator~ dcpcnd" lIpon the 

knowledge of the initial value~ of the dynamic ~tructure and ~amplc ~l"e ln the applied 

panel data, re~earchers have onen used data with a large numhcr nt lro\~ \cction!-. 

covering a tinite time period, thus the hias of variahle mtercept e\timator may not 

disappear . 
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The in~trumental variahle approach provlde~ c(}n~i~tent parameter estimates ~ince 

the rohu~lncli'o ot thc e\ttmate\ doe\ not depend on the a~\umption of an imtial value of 

the dynarnK ~tructure (1 c the \tartmg value ot the laggcd depelldcnt variahle). This 

rncthod rC4UlfC\ u,mg an m,trument that (1) 1\ hlghly corrclated with lagged dc:pendcnt 

vanahlc and (II) 1\ not correlated wlth dl~turhance terrn ln the covanance ~pecitkation. 

A numher 01 the re~ean:her~ have used dttterent tn~trumcnt~ in order tl) e~timate a 

dynamlc e4uatlOn. Bala~tra and Nerlove (1966) u~ed a predicted value for the dependent 

variahle, lagged one perim!, a\ the m~trument. Ander~on and H~iao (1982) proposed two 

instruments that provide a consistent covariance e~tirnator. These instruments are <Qt-2 -

Q. l ) and Q.2 to replace Q._I' They also mdicated that the chOlcc hetween the two 

in~trument~ depend~ on the extent of the correlation hetween the in~trument~ and the 

prohlem variahle (Qt-I)' The in~trumellt (Q.-2) might he ~elected on the hasis that fewer 

dcgree"i of frecdom arc lo~t than the (Q.-2 - Q.-J) mstrument. 

4.2 Specifïcation Tests 

Previou~ ~ection, t()cll~ed nn econometric modefi hased on different dynamic 

as~umption~ One of the methodological issues of agricultural ~upply ~tudie~ u~ing time 

senc~ and cros~-~ection data is to dctermine: (i) whether coul1tries dîner ln their 

agncultural production hchaviour, that is, whether a country effect exbts in a regression 

e~uation and, (ti) if il doe~ exist, should the country effect he treated as a tixed or 

randum paramcter~ drawn l'rom a given dl~tr,hution. This ~ection discusses the 

~pecitication tests that can he used to determine which econometric model appropriately 

reprcsent~ the data. Test results on the supply response to priee and non-priee variahles 

45 



• in tropical Africa u~ing the econornetnc model~ di~cus!\ed carlier arc al~u prcscntcd . 

4.2.1 Test on Variations for Country Effects 

The choice of whether to e!\t1rnate ~ornmon coctticlcnt!\ for the mtercept 'or ail the 

countne~ (Pooled modet) or e\ttllldh.: a ~.':f1aratc mtcrl'Cpt for each country (Within-

country e~ttrnator) U!\tng lea~t ~quare\ techmques can he made on the ha\l\ 01 \tatl\tH:al 

te~ting. A natural approach to thl~ tc~ting I~ to indudc the pooled moJd 111 li more 

general specitication (GodfreyJ988). In thi~ ca~e, the poolcd regre,,~ion equation I~ a 

special case of the variahle intercept mOllet. If the pooled regres\ion I~ co .... ect, the 

following test stathtlc will he distnhuted a!\ a F distrihution under null hypothe!\ls with 

(N+T-2,NT-N-T) degrees of freedom. 

F (4.4) 

(ESSp)!(NT-N-T) 

Where T is time penod, N i~ nurnher of oh~ervati()ns and ESSp and ESSwlI are the 

residual surn of squares ohtained from pooled model and the vanahle intcn.:ept model, 

respectively. The null hypothesi~ for the ~pecitïcation can he fùrrnulated a\ 

(4.5) 

Ha : a. vary across countries, 

where a, is country effects (i.e intercept für ith country as !\tated III equation 4.2). If the 

null hypothesis of a common intercept for the pooled data ,\ correct, then applying 

ordinary least squares (OLS) to the pooled data will yield unhia~ed and efficlCnt e~timate ... 

(BLUE), hut OLS e~timates are inconsistent and ineHicient under the alternattve 

hypothesis (Mundlak, 1978) . 
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To calculate the value ot the F-test, pooled (equation 4.1) and covariance 

rcgrc~~lOn (equation 4.2) are apphcd on 20 tropu.:al Atncan countrie~ over 1975-89 period 

tè.)r hulh tè.)od and export ~uh-sector~ The re~ult~ of the specification test stathtlcs are 

pre~ented ln Tahle 4. 1. The values ot the F-te~t ~tatbtk tè.)r the export and food equations 

in Tropical Atnca :ire 3.9 and 3.8, rcspecl1vely~. The null hypothe~i~ of the common 

interccpt of ail the c(}untrie~ is r~Jected at the ~ignitÏ<.:ance level of 1 percent in the export 

as weil as the food mndels. The result implie~ that the alternative hypothesis which is 

covariance model will give consistent parameter estimates. 

The parameters of a model with heterogenous intercept and slope (priee variahle) 

are also estimated and r~jected hecause the estimated priee coefficients in most cases, were 

negative and insignitïcant due to multicollinearity resulting from large numher of 

variahles in the model9
• 

4.2.2 Hausman Test 

This test f~·, ... uses on an econometric issue of whether country efti~cts can he treated 

as a tixed or random givcn the explanatory variahles. These assumptions were associated 

with different estimators. The tixed effect assumption is related to the covariance 

estimator while the random effect assumption is associated with the generalized least 

8 The F-value for the expurt supply = 1{(155.2-291)/33}/(291/:?55)1= 3.7, white that of 
the food supply is 1{(150-284)/33}/(284/265)1=3.8. Under (~le hypothcsis of common 
coeftïcients. the test stati!ltic follows an F-distrihution with 33 and 265 degrees of 
freedom. The crittcaJ value of the distrihution at the 1 peret nt signiticance level is 1.70 
and is 1.49 at the 5 percent level. 

9 Hsiao (1986) sugge!lted that a commun intercept tmt heterogenous price eftect may not 
he a plauslhle assumption hecause the intercept will change if the slope coefficient 
changes. For this rea'lun, thl~ model was not considered in the model specification . 
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Table 4 1 Summary of Specification Tests on Agricultural Supply Functions in Tropical Afnca,1974-89 

Model F Degrees of Ho Conclusion 
Category Specification Value Freedom Retalned Model IS 

------ -- ------ --
Export Pooled' Vs Covariance' 39 (33,265) ReJect" Covariance 

Food Pooled Vs Covariance 38 (33,265) ReJect Covariance 

Export GLS. Vs Covariance 30 (7.281) ReJectb Covariance 

Food GLS. Vs Covariance 36 (7,281) Reject Covariance 

Export IV 3 Vs Covariance 78 (7,265) ReJecte Covariance 

Food IV Vs Covariance 82 (7.265) ReJsct Covallance 

------ ~---

Note 1 Pooled model refers to the common mtercept. common slope model 

2. Covariance Model reters to common slope and heterogenous mtercepts 

3. IV refers to Instrumental variable model where Q,.IS usod as an instrument for Q" 

a Ho. Common Intercepts and slope for ail countrles The enllcal value for reJectlon at the 5 % is CHca 1 49 

b. Ho' No correlation between country effect and regressors varlat.les Cntlcal value IS 2 64 at the 5 'fo level 

c. Ho' No correlation between country and predetermmed Independent vanables, including the mstrumental 

variable for the lagged dependent variable entleal value IS 2 64 al the 5 'l'o level 
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square~ c~timator. Mundlak (1978) showed that the difference hetween the~e estirnators 

can he detcrmint!d hy exarnining the extent to which the country effects are correlated 

with the cxplanatory variahlcs. If country effcet~ are correlated with cxptanatory 

variahle~, th en the OLS c~timator I~ hia~ed anJ inc(m~i~tent hut covariance cstimators are 

unhiased and efficIent. The correlation hctwccn the country effect~ and the regressors can 

he tested using the Hausrnan ~pedtïcatiol1i te!>t (Hau!>man, 1978). Thi!> test is hased on the 

difterence hetween the various c~timator.,. The null hypothesb under the Hausman test 

~tates that the mean country effect satisties an orthogonality condition, which can he 

specitied as 

Hu : El (aIIXIJ 0 

H .. : Et (ail X.J i: 0 

The Hausman test statistic is given hy 

Where 

al is thl specitie country eftee!, 

XII are the explanatory variahles in the roodel. 

(4.6) 

11,ls is the estimated coefticient of generalized least squares under randorn effects. 

Ilwn is the estimated coefficient ohtaincd under the tixed eftect assumption . 

49 



• 

• 

V gis and V wn are variance-covariance estimates ohtained l'rom the G LS and within-cmmtry 

estimator, respectivcly. Et is the expectation operator at lime t pCflod Hall~l11an (1978) 

showed that in a large ~amp1e, the speciticatlOn te~t "tati~tlc (111) i~ appwxl1natcly 

distrihuted as CHI-Square with K degree~ of frccdol11 , where K 1~ the numhe .. of 

unknown parameters to he c~timated whcn no 1111~-spedtïcation i~ prt.'~ent. H~iao (1986) 

suggested that U~lOg the following F-te~t ~tatlstic leads to a specification test cquivalent 

to that of the Hausman test. This F- test can he written as 

F= 

(ESSgls-ESSwn)/K 

ESSwn/(NT-(2k + 1» 
(4.8) 

which has a central F di! trihution with K and NT-(2K + 1) degrees of frccdom. The ESSIlI~ 

and ESSwn are the residual ~um of squares of the generalized teast squares (ULS) and 

within-country estimators, re~pectively. U nder the null hypothe~i~, hoth the COVilmlnCC 

estimator and OLS t;stimator are consbtent and ettkient hut, under the alternative 

hypothesis, only the covariance estimator is (;OnMstent (Hau~man, 1978 and Mundlak, 

1978). 

In assessing whether tht'fe !s some correlatIon hetween the country effcct and the 

regressors, Hausman te~t statistics are calculated t()r export and t()"d supply equaUons 

based on the OLS and covariance estimator~. The value of the Hausman te~t ~tatistk is 

3.0 for the export model and is 3.6 for the t()od equation ln tropical Arnca. lJnder the 

hypothesis of n\) correlation, the se statistics follow a F dl~trihuti()n wrth 7 and 281 dcgrec 

of freedom. The critical value for the nun hypothesis at the 5 percent ~lgOlficancc levcl 
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i~ 2.64. Smcc thc calculatcû value~ of the F-test~ are larger th an the critical value, we can 

f(~icd the null hyp(}thc~l~ of no correlatIOn hetweèn the country eftect~ and independent 

variahle~ !fi agm:ultural ~uppty function~ for the export anù food ~ectors As a result, 

u~ing the covananlX! moùd (or tïxeù etted modet) to estimate agricultural supply 

tunction.' ylclù~ c()nsi~fcnt parameter e~timate~ 

The Hau:~man leM ~tatl~tic is hascd \Jn the as~umptIon that ail inùependent 

variahles are exogenou~. Thl~ a~sumptlOn may he violateù if a laggeù dependent variahle 

is u~ed a~ the regre~~or, since the lagged depenùent variahle i~ correlated with the error 

term. In a reccnt ~tudy, Arellano (l993) extenùed the Hau~man tCllt to incorporate the 

ca~c wht~re a lagged dependent variahle I~ used as an explanatory variahle Arellano has 

prop()~cd a Hausman-type test that is vahd when an instrumental variahle method is 

applied nn the tran).,formed data in terms of the deviation of the ohservations trom country 

means. Thi~ tcst can he wriUen as 

Ho: Et (a,IQll) = 0 

Ha : El (allQll) 'f. 0 

Whcre Q,t= (Q"l-(. XII)' 

(4.9) 

'1'0 test further whether or not the orthogonality condition implied hy the null 

hypothesis is vllllated, the parameters of the explanatory variahles in supply response 

models tà hoth export and t{)()d se<.:tors are re-estimated with the instrumental variahle 

metbod usmg the laggeù dependent variahle (Qt-2) as instrument. The test statistics for 

Hau~man-test type t'or the export regression is 7.8 and für the food equation is 8.2. Under 
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the flull hypothesis of no correlation hetween the country effcct!o. (0,) ami the in~tJ'umcnt 

(Qt-2), this test statistlc is distrihuted as a F- dbtrihlltion with 7 and ::!65 llcglce of 

freedom. The critical value under thl~ dl\trihutwn at thc 1 percent \lgl1lfÎl:anl'c IcvcJ I~ 

2.7, suggesting the rClectlOn of the null hyp{/th~'Ii!o. of no correlatIOn hct\wen the un­

ohservahle country charaden~tJc and m~trumcntal vanahlc~. A~ a rcsult, u~lIlg the 

covariance model to e~timate agricultural supply tunctions will yldll wnSI!\tcnt parameter 

estimates. 

4.3 Conclusion 

ln Summary, this chapter foclIsed on the theory and estimatIon of thc dynalllll.: 

econometric equation~ ha~ed on pooled cro~s-~ectlOnal tllne ~elle~ data The mam 

advantages of the pooled data moc.lels are their ahlhty for control lIn-oh'icrvahlc wuntry 

effects and reduce omitted variahle prohlem~. 1'0 examine the !o.ourcc 01 varIatIon 01 

agricultural supply, pooled and covariance regressillll eqlla.ion'l alc c~tllllated and te'lted 

llsing F-test statistic~. The te~t re~ulted in the relectmn the hypothc~ls 01 the common 

intercepts across countrie~, therehy ~ugge~ting that the indu'lon 01 Imhvldual country 

intercepts in the model leads to con~i~tent parameter e~timate!o.. 

To assess fllrther ii the country etfed can he modellcd undt~r tixcd or random 

effect assumption (or whether or noi the ett"ect i~ correlated wlth the explanatOly 

variahles), the Hau!\man ~pecitïcatlOn te~t wa~ u!\cd. Thl\ te~t \tatl\tic allow\ ll' to 

compare the covariance and generahzed lca~t ~quare\ or tn~lrumcnlal Val Jahle c"-tllnators 

The results of the Haw.man te!o.t~ and Hau\man type te~t \UPport the VICW that then~ CXI'It\ 

a correlation hetween country supply variatIOn and cxplanatory vanahlc\. The impltcatlOn 

52 



• 

• 

of the re~ult'i h that covariance c,timator will give consistent parameter estimators. The 

c()rrelation helween explanalory vanahle~ and effect can he minimized hy either using 

variahle dummy for the mten:ept or through differencing out the original ohservations of 

each vanahle u~ing country mean\ over Ume (~ee Judge et al. 1988). Thus, the covariance 

model (i.e Vanahle inten:cpt) under the tïxed effect a~~umpti()n is retained for a detailed 

analysl~ in thl~ \tudy. The re~ults ot the agricultural supply response to price and non­

pncc variahle~ hased on the covariance model will he the main focus of the sections for 

empirical analy~is . 
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5.0 Introduction 

CHAPTER 5 

EMPIRICAL MODELS 

A description of the empincal econometric model selected for thc analysis of the 

aggregate supr1y responsl"! in African agnculture is prescntcd in thl\ chapte 

5.1 Specification of Empirical Supply Model 

Most of the empirical work on agncultural suppl Y response has employed li partial 

aqjustment suppiy model (Bond, 1983) This study used a dynamic cquatlon with a 

variahle intercept tu investigate aggregate crop output respon~e for export and lood crop~. 

This model (also called the Covanance model) wa~ selected over the othcr panel liaI a 

models (such as the Random Component model and Instrumental Varia~lc Modcl) u~mg 

Hausman specificatIOn test (as di~cus~ed in chapter 4). The covarianœ model" ha'\cd on 

the assumption that agricuItural production differs acros~ countfle~ and thc~e dltfcrenccs 

is captured hy allowing the intercepts to vary acros~ countries hut remain constant over 

time for each country (Hsiao, 1986). ft was postulated lhat the aggregatc crup output tor 

a country is a function of real producer price~, a weather proxy, fertihl.cr u~e, a di~astcr 

proxy, a lagged dependent variable and dummy variable~ t<>r the mtcrcept. The cquation 

for aggregate agricuItural export supply wa~ ~pecitïed as: 

QX. t= a. + 81 (PX.,t_l) + 82 (WTIl ) + 8) (FR. t ) + 8. (DSIl) 

+8s (TR)+ 86 (QX.,t-l)+ V. t 0< 186 1 < 1 (5.1) 
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and t'(x)d crop ~upply 

Qf. , -'- al -f 61 (PFI,t-l) + 62 (WT. t) + ~3 (FR. t) + ~4 (DS,t) 

f ô~ (TR) t Ô6 (QF "t-I) + E.t 0 < 1156 1 < 1 (5.2) 

Where, i -- l, ... N (country), and t = I, .... T (time period), 

QX'I i~ an mdex of aggregate agncultural export output for the ith country in period t, 

with 1980/81 '-' 100. QF" I~ an index of aggregate t'()od crop output for the ith country in 

penod t. PX'I I!> the ratio of a two-year average priee index t'()r the export crops detlated 

hy current 'ood priee mdex wlth 1980/81 a~ hase year. PF., is a real food crop price 

index (detalted hy cun~umer priee mdex) tor the ith country in time t. WT., is weather 

variahle for the ith country in time t. The deviation of the cereal yield from regression 

trend is u~ed a~ proxy für weather variahle, 

TR is a lime trend, FR" is the quantity of fertilizer (NPK) used per hectare of arahle and 

permanent cropland for the ith country in time t, (ton/ha), 

DS" is "dlsaster" variahle for the ith country in year t. Thf.! percentage of population 

affected hy drought, flood, war and epidemie is used to represent the disaster variahle, 

Vu and Eu are dl~turhance terms that arc independently, identically distrihuted (110) with 

a zero mean and constant variance; a, i~ a fixed effect specific tn the ith country; and 8, 

b and a, are parameter~ In the model~ that need to he estimated. 

The aggregatc supply equation was e!ltimated hy Least Squares on separate pooled 

cross-section and time series data 'or the export crops and t,(}()d crops over the 1974-89 

period. The overall intercept of the supply equation is replaced hy a dummy variable for 

individual country intercepl. This allows one to ohtain individual intercept'i for ail N 
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countrie!l. To investigate the responsiveness of farmers in ditferent agricultural regions 

in tropical Africa, tountries were da!lsiticd intn ti.mr agro-chmatk reglOn!l and an 

agricultural supply tunction for cach agro-chmatic Icginn was c!ltimated. 

5.2 Data Sources and Measurement of Variables 

The dependent variahle for the .,upply e4uatll)n~ was the aggregate output \li" the 

main export and food cmps expressed ln terms of total productIOn rather lhan markctcd 

output since the data on sale~ of products were limltcd ln man y countfle~ in the reglon. 

Moreover, the use of total production IS important ID aVOIding the ~pccul<'tion and 

inventory prohlems which affect sale~. Weighted crop output indlce~ werc tormed uMng 

Laspeyres' t()rmula, where the weights are the output priee at the hase yeal of 1980/81. 

The data t()r individual crop outputs were taken fwm the Production Y earhook Stati~tJc., 

of the Food and Agriculture Organisation (FAO). 

The producer priees u~ed in the study were annual official produœr priees 

prevailing at the pre-sowing period. These nominal pnces were deflated hy national 

consumer price indice~ to ti.)rm real producef priœs. Weighted producer priee indices 

t'Or the food and export <.:rops were constructed using the ~hares of total prodm:l1on in the 

hase year of (1980/81) as weights. Real food priees lagged hy one year were po~tulated 

to intluence production deci~ion~. For export agriculture, a two-year average priee 0' the 

export crop priees l1etlated hy current ti.){)d price~ was u~ed The data for the annual 

producer priees and consumer priee index were taken from the Afm.:un b.:onomlc amI 

Financial Data (1989) and African Development Indlcator!-. (1992) puhli!\hed hy the 

UNDP/Wortd Bank. In general, the priee data lag the productIOn data hy ahout threc 
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month~ . 

The analysi\ of the effect of the rainfall (or moi sture availahHity) on ag.icultural 

production requires detailed information on rainfall dbtnhution, soit quali~'I, and level 

of evapotran~piration. Yet, thl~ information i~ not readily availahle for most of the 

African countrie~. The deviatlOn of cereal yield from the regre~~lon trend wa~ used as a 

proxy tor the rainfall variahle. The logic for u~mg the proxy rests on the a~sumption that 

cereal crop~ are not irngated 111 tropical Africa and ramfall vanatlOn is the main factor 

causing the deviatu)fl ot cereal yieId l'rom ils regres~\{)11 trend line Uaeger, 1992). The 

data tür ccreal yldd were t.aken from the Production Yearhook puhlished hy the F AO 

1985 to 1991 and World Indices of Agncultural and Food Production reported hy United 

States Department of Agriculture (USDA,1977-1986). 

Fertilizer w,e per hectare ot arahle and permanent cropland was included in the 

regression to capture the impact of fertihzer policy on crop productl0n. African 

government agencles have regulated the distrihution of the fertilizer and ~uhsidized 

tertilizer priees to encourage fertlhzer con~umption. The data of fertilizer use were taken 

trom the United Nation, Stati~tical Yearhook (1982,1991) and from FAO (1985-92). 

A dlsaster proxy was also mc1uded in the model to account for non-economic 

variahle~ that can adver~ely mtluence agncultural production. These factors include 

dmughts, civil war, epldemic~ and pohtical unrest. The percentage of the population 

affected hy the dlsaster~ wa~ u~ed to approximate these factors. The information on the 

numher of the people affected hy disaster wa~ l'rom the recently puhlished data of the 

"Disaster History" reported hy USAID (1992) . 
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Chapter 6 

RESULT: PRODUCER PRICE PERFORMANCE 

6.0 Introduction 

To examine the effects of the government intervention on producer incentivcs. reu. 

producer priees of the tïve main staple f<.lod ,:rop~ (maize, riœ. ~orghum, millet and 

cassava) and seven export crops (coffee, cocoa, cotton, grollndnut~. tuhaccll, teu and. 

han ana) are analyzed. for twenty-one selected tropIcal African countnc~. Ali nommai 

producer priees are detlated hy national consumer pnee indlce~ to ohtam 1 cal prodm:cr 

priees. The percentage annual compound growth ratc~ ot the rcal pmduccr pm:cs fùr hoth 

export and food crops were calculated using a log-Hncar regres~ion cquation (cquation 

3. 1) in t\\'o selected periods; 1975-90 and 1981-90. The pohcy distortum of produccr 

incentives was calculated using the Nominal Protection Cocftïclent (N PC) over the 

selected two periods. This chapter present~ the mi.\in tindmgs of priee pert'()rmancc tor 

food and export crops. The tirst section analyzes the d()mc~tic producer pnee perfùrmancc 

t(.lf tood and export crop~. The second section provldes the re~ult~ of thc NPC analysl~ 

for the principal crops. 

6.1 Changes in Rea) Food Crop Priees 

The results of the estimated percentage annual compound growth rates ot rcal 

producer price~ of the food crop~ are listed. 10 Tahle 6.0 ami summarizcd in Tahlc 6.1. 

For each commodity, c()untrie~ are ranked. in order of the degree of change in real 

producer priees over the whole !\ample penod . 
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Table 60 Compound Annual Growth Rates of Real Producer Priees for Main Food Crops ln the Selected 

• Tropical Afrlean Countrles, 1975·90 and 1981-90 

Annual Pereentage Annual Pereentage 
Growth Rate JO Growth Rate ln 
Real Produeer Real Producer 
Prlces Prieas 

Commodlty/ - .. --- ... - ...... -........ - .. ---- Commodlty/ .. - .. -.......... - .................... 

Country 75-90 81-90 Country 75-90 81-90 

-- ---- -~ 

MAin MIllet 

Central A Aep 1 875'" 8 50'" NIger 4.68'" 6.07'" 

Somalia 1 5.56" -1 75 NIgerIa 3.46" 09 

NIgeria 245' 1039" Gambla -1 14" -399' 

Kenya 1 89" 1.34" Burkina Faso. -2.18' -774'" 

Botswana 1 50" 084 Togo1 -2.61" -4.43'" 

Congo Rep 1 o 18 -1 12" 

Ivory Coast 004 15.35 l20rghum 

Zambla -1 26 -422" Central.A Rep 1214'" 13.64'" 

MalaWI -1 29" -187 Somalia 1 98 1742'" 

Tanzania -1 89" -1 75 Sudan 1 064 1 98 

Togo -2 10 -704'" Senegal -039 063 

Burkina Faso -2 16' -723'" MalaWI -1. Il -049 

Rwanda -263' 376 Botswana -247'" -1 21" 

Cameroon -2.66'" -367'" Rwanda -2.5"" 1 28 

Ethlopla -437'" 1.33 Ethlopla -360'" 2 43 

BurundI -479'" -947'" Cameroon -429'" -432'" 

Gambla -5 12'" 1.85 Ta"zanla -6.05" -536" 

Ghana 1 -5.50'" -995'" 

Zaire -202'" -363'" 

Q~§§!!v!l 

Central A Rep 1633'" 6 33" Rlce 

Madagascar 5 15'" -347" NIgeria 1.G6 775'" 

logo 1 67 -603'" Tanzanta 0.6 03 

Cameroon -029 216" Cameroon 0.38 -378'" 

LIberIa -0.46 1210'" Senegal -0.86' 1.13" 

Congo Rep -268'" -368'" LIberia -1 9" 664'" 

NIgeria -269' -11 Og'" Ivory Coast -463'" 0.53 

Ghana -328' -563 Gambla -466'" -6.53'" 

MalaWI ·375'" 3 19" Zalre -15.9'" -407'" 

Tanzanla -393'" -2 11 

Ivory Coast -1 41 -302" 

Zalre -167'" -333'" 

-------
1 the data spart 1975-89 for these countnes. 

Also *, ** and *** lm ply the growth rate IS Signtfieant at the 10 percent, 5 percent, 1 percent level, 

respectlvely 
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rable 6.1 Summary of the Annual Percentage Growth Rate of the Real ProduceJ Prlces for the Main Staple 

Food Cropl.l,/1975-1990) 

Comlilodlty 

Maize 

Rlce 

Cassava 

Sorghum 

Millet 

Total 

Positive 

Significant" 

5 

0 

2 

2 

10 

Negative 

Slgnlfieant 

(Number of priee series) 

10 4 

5 3 

6 4 

5 4 

3 0 

29 15 

a. Significant at the 10 percent and lower levels 

Total 

19 

8 

12 

10 

5 

54 

b Not-slgnlfleant refers to the positive and negatlVe growth rates of real producer priees of the food erops that 
are not statlstleally dlfferent from zero 
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6.1.1 Maize Priee 

Maize i~ one of the main staple food crops in tropical Africa, particularly in 

Ea~tcrn and Southern Atn<:a. The price dat.a for malzt! were availahle in 19 eountries and 

thc annual perccntagc growth rate ot rcal producer price~ for maize were calculated in 

the~e countric!I over the !leiectcd ~ample perilld. Over the 1975-90 period, the growth rate 

of rcal producer pnce wa!l !ltati!ltleally !llgniticant (at the 10 percent and lower levels) in 

15 and m\igmtïcant in 4 ca!les (~ee Tahle 6.0 and 6.1). The real producer priees of maize 

increa!led ~ignHicantly in tive (;ountrie~, namely Central African Repuhlic (CAR 8.8), 

Somalia (5.6), Kenya (1.89), Botswana (1.50) and Nigena (2.45). However, real 

producer priees decrea~ed signiticantly in ten other eountries. 

An examination of the an nuai growth rates of real maize priees over the 1981-90 

period mdieatcs that there were three countries, namely; CAR (8.5 percent per year), 

Nigena (l 0.4) and Kenya (1.3) that experienced a slgmtïcant positive growth rate of the 

real maize priee while eight countries exhihited a negative growth rate. The growth rates 

of the rcal malze priee were statisticalJy msigniticant in eight countries. 

Overall, the results mdicate that there were more statistically signifieant cases of 

the real producer priee decrease. Many eountrles in the region increased the nominal 

producer prke of maize during the 1980s hut the real produccr prke declined hecause 

must of these countrie~ were unahle to control domestic intlation. 

6.1.2 Riee Priees 

Riee also constitutes a large part of the staple diet for the Western African and 

Sahelian eountries. The rice productu)fl in these regions has grown less than rÎce 
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eonsumption per capita since 1970 (Topouziz, 1991 ). Banng imports and govcrnmcnt 

intervention, this should lead to a risc in ricc pricc~ ovcr time. The data ti.lf the riec 

priees are availahle for eight countries dunng 1975-90. The annual gmwth rate of the 

ratio of produeer priee for rice and th~ domc~tk con~urncr priee indcx wa~ ~Igtlltkant at 

the 10 percent and the lower leve1 in tïve out of the elght countric1I examlOCtl. The l'cal 

producer priee of riee deereased slgniticantly 10 ail t1ve countne~, namcly Scncga' (0.86), 

Liheria (1.9), Ivory C()a~t (4.6), Gamhia (4.7) and Zalre (15.9). The remallllOg thrce 

eountnes, (Nigeria, Tanzania, and Cameronn) exhihit a positIve hut ~tati~tically 

insignitkant growth rate of real riee priee. In the 1980s, Nigeria and Scnegal ~how a 

signitieant positive in the growth rate of real nce priee white Cameronn (--'.78), Lihcna 

(-6.64) and Gambia (-6.53) exhihit a signifieant negative in the growth rate ot real priee. 

Tanzania (0.3) and Ivory Coast (0.53) show a growth rate of l'eal producer that is positive 

hut stati~tieally insignificant. 

The empineal evidence on real producer priees of rice presented m thi~ study 

suggestli that the movements of the nominal producer priee of ricc over time were unahle 

to keep up with the ri!ling domestie intlation ti.>r tive of the We~tern Arnean wuntrie~ 

The cost of producing riee in these eountrie~ IS higher than the co~t ot Imported nec. A~ 

a consequence, governmentli of these countries imported nee to mcct the mmg demand 

in urhan areas and sold the imported Ticc at a fraction of the pm:e ot locally pmduccd 

riee (Malton, 1988). The relatively low priee of importell riee rcprc\ent~ a hm~ again~t 

local nee producers and henee depre~se!\ the producer priee of rice. ~C1 the 1980!., policy­

makers in Nigeria and Senegal reduced consumer suh~lidies for riee and rcstrietcd 

62 



• 

• 

imported riee. Producer pnees of rice in the se two countries Increased ~igniticantly 

rdative tn the dome!ltie con\umer price index during the 1981-90 period. 

6.1.3 Cassava Priees 

Cas!lava I~ a !ltaple root crop grown mainly ln the Humld Central and Western 

Afncan reglOns. The data on pm:cs of cassava were availahle t'ür 12 tropical African 

countrie~. Tahle 6.0 ~ummanzes the annual growth rate of rcal producer priees for 

cas!o.ava. Over the whnle 'iample perlOd, the growth rate of the real producer pnee was 

statistically signi ticant at 10 percent and lower levds in eight countries, and insignitieant 

in four. l'wu countrie~ (Central African Repuhlic and Madagascar) experienced a 

signifieant if}crca~e in the real producer priees for cassava while siA countries had a 

signitieant dcercase in the ea~sava priees. ln the latter group, Zaire (16.7 percent) 

experienœd lht! highest grnwth rate of real price, follnwed hy Tanzania (3.93) and 

Malawi (3,5). The real producer priee in Nigeria, which produced over 25 percent of the 

Africa' s cassava production in 1988, decreased hy 2.7 percent per annum. In the 1980s, 

nine c()untnc~ experienccd a signifieant decrease in the real priees of cassava and only 

one country (CAR) showed a significant increase in the real cassava priees. 

6. 1.4 Sorghum and Millet Priees 

Sorghum and millet are u~ually grown in less productive areas. These crops 

con~titute the staple f"'nd crops In the rural arcas of the scmi-arid Sahelian countries. 

Evidence indieates that the production of sorghum and millet in semi-arid tIOpieS has 

grown less than the population growth rate since the 1960' s (Malton, 1990). The growth 

rate of the real domestic producer priee of !o.orghum was highly signifieant in six out of 
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the ten countries examined and insigniticant in the remaining tour Clluntnes. The rcal 

producer pnce of sorghum derreased ~ignitkantly 10 Tan7ama, ('ameroon, Ethiopia, 

Rwanda and Botswana and increa~ed sigmtkantly Ilist In Central Africa. In the 1980s, 

many ot these countnes exhlhited a posItive growth rat~ in the rl'al produœr priœ uf 

sorghum. 

The growth rate ot real producer priee for nullet incrcased sigmtil',mtly in Niger 

and Nigeria and decreased ID Gamhia, Burkina Fa~o and Togo over the tWH samplc 

periods. 

ln conclusion, the analy~is of the food pnee performanœ indlcates that most of 

the ofticial producer priees for the food crops failed to kccp parc wlth the increa~e 111 the 

domestie consumer priee mdex over 1975-90 period. Most of the rcal produœr pricc~ ot 

food crops (29 out of the 54 priee ~eries) examined in this study cxhihltcd a !lignitïcant 

negative growth rates, whiJe only ten series exhihlted a slgmfICant po~itive growth rates. 

In the 1980s, many countries ID this sample have attempted to rationalizc produccr pncc 

incentives through either liheralizing the food market and/or mnca!'lll1g the offklal 

producer priees. These countne~ still showed a negattvc growth rate in thr l'cal fùod 

priees hecause most of these governmcnt!'l were unahle to reducc the hlgh mtlatton rate. 

An examination of the rate of growth in consumer pricc\ for tropical Atnum countne~ 

showed that the average intlation rate in tropical Africa wa~ ahout 17 perrcnt pcr year 

over the 1975-90 period. Most of the countnc!'I exhlhitcd a douhlc digit mtlatulIl rate 

ranging hetween Il to 58 and only nine countrie~ !o.howed a rate of the IIltlation ot les~ 

than 10 percent per annum . 
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6.2 Change in Real Export Crops Priees 

A lime-trend regre\sion model de!lcrihed in chapter 3, equation 3.1 is used to 

compute the imnual pcn.:cntage growth rate of the real dome~tic producer priees and 

horder equivalcnt pricc!I. The horder priee i~ a umt value (expre~~ed in domestic 

currency) tree on hoard (Lo.h) of each individual export cwp. The annual ofticial 

producer and hordel pnees are detlated hy the national con!.umer priee index to form the 

real price\. The annual percentage growth rate of the real domestic produœr priee and 

œal horder priee f()r eight principal export crops are presented in Tahle 6.2 and 

summarizcd ID Tahle 6.3. 

6.2. J CotIee Priees 

The growth rates of real domestie producer priees and horder prkes of coffee are 

estimaled for thilieen wuntries that rdy on the export of coffee for their foreign 

exchange earnings. Annual growth rates in real domeslic producer priees for coffe~ are 

statistieally signitii'ant at the 10 percent and I(Jwer level in twelve countries and 

insignitïcant ID one country (Togo). Over the whole sample period, real produeer priees 

increased sigmticantly in the Congo Repuhhc (3.73 percent per year), Zaire (3.70) and 

the Central African Repuhlic (3.37), and decrea~ed in another nine countrie~ (Tahle 6.2). 

The annual percentage growth rate ot real horder priees for coffee are also 

cstimated for thirtecn countrie~ in order to compare to the dome~tic producer priees. The 

estimated value of the l'eal producer horder priees für export for a commodlty indicates 

the maximum value that produœrs coutd ohtain on the world market. The growth rate of 

the real hordér l'rkcs varied acros~ countrics dcpending on the domestic inflation rate and 
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------------------------------------
Table 6 2 Annual Compound Growth Rate 10 Real Producer and Borcler Pnces 
for a Sixteen Tropical Afncan Countnes. 1975-90 

------ --------

Commodity/ 
Country 

Coffee 

Congo Rep' 

Zalre' 

Central.A Rep 

Togo 

Rwanda 

Madagascar 

Ivory Coast 

Cameroon 

Burundi 

Tanzanla 

Llbena' 

Kenya' 

Ethlopla 

Cocoa 

Nlgena 

Togo 

Congo Rep' 

Ghana' 

Cameroon 

Ivory Coast 

Llbena' 

Annual Percentage 
Growth Rate of 

Real 
Domestlc 
Producer 
Prlce 

373'" 

370'" 

337'" 

2 01 

-1 37" 

-1 57' 

-1 80'" 

-209'" 

-3 10'" 

-424'" 

-5 13'" 

-7 12'" 

-779' 

626" 

1 24 

059 

1 03 

-1 88'" 

-255'" 

-632" 

Borderw- --

Pnce ln 

Domesltc 
CUriency 

-5 10' 

443 

1 43 

-1 85 

863'" 

o 19 

-389' 

-545" 

-867'" 

-275' 

-2 17 

-747''' 

-615'" 

083 

-673'" 

-11 77'" 

-3.11 

1059'" 

-1005'" 

-8 91''' 

* Significant at the 10 % level ** Slgnlfleant &l ihe 5 % level 

*** Slgnifleant at the 1 % level 

Note '.1975-89 period 

1975-89 

052 

025 

027 

036 

076 

036 

050 

058 

057 

043 

062 

088 

042 

071 

038 

062 

047 

054 

057 

058 

Average 
of the Ratio 
of Domestlc 
Producer 
Prlce and 
Border 
Prlce (NPC) 

86-89 

1 09 

024 

034 

054 

081 

038 

072 

090 

060 

036 

079 

095 

042 

049 

032 

1 10 

025 

084 

079 

052 

M Real Border producer prlce of the export crops (expressed ln domestle currency) 13 eXJ.lort unit value for 

a glven commodlty deflated by domestlc inflation rate, measured b'l the National Consumer Priee Inde~ 

NPC 13 nominal protection coeffiCient of the matn ex port CIOpS, measured as the ratio 01 real domestlc, and 

border producer prlces 
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Table 6 2 cCJntmued 

--- ------- --
Annual Percentage Simple 
Growth Rate of Average 

of the Ratio 
Real Border@ of Produeer 
Domestlc Producer Prlce arld 
Producer Prlce ln Border priee (NPC) 
Priee Domestle 

Commo'llty / Currency 
Country 1975-89 86-89 

--------------

~ 
Nigerla2 458' 743'" na. na 

Central A Rep 424'" -1 8:3' 072 0.82 

Togo 016 -1.57 0.46 056 

Sudan -048 6.63'" a 80 061 

Burklola Faso -077 -3 14" 045 0.56 

Camaroon -094" -083 040 0.90 

Tanzania -1.9"" 057 0.83 0.49 

Malav., -228'" -496'" 070 070 

Gambla -325'" -903'" 0.41 0&1 

TeB 

Tanzanla -2.19'" na 020 010 

Kenya -469'" -649'" 1 04 1 09 

MalaWI fi 99'" -8 12'" 0.71 1.01 

Rwanda -452'" -5.44' o 13 010 

.I91;L~ 

Malflwl J -323'" 1 97 055 026 

Zambla -1 71 653" 0.66 036 

Groundnuts 

Gambla -1 31 -1 01 062 071 

Senegal -1 65'" -3 7' 055 081 

.!3anana 

Somalla -2 11 259 0.38 033 

Note :2 1975-86 3 Flue-Cured Tobacco Varlety.1981-90 perlod. 
(0) Real Border produeer priee IS an ex port unit value for a given commodlty deflated by the mflation rate, 
measured by the IIIatlonal Consumer Prlce Index. 
na refers ta not avallable 
.. Slgnlfleant at H''! 10 % level 
... Slgnifleant at the 5 % level 
..... Slgnlfleant at the 1 'l'o level 
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Table 6 3 Summary of the Annual Percentage Growth Rates for the Main Export Corps 
( 1975-1990) 

Commodlty Positive Negative Not Total 
Slgnifleant" Slgnifleant Slgnlllcantb 

--~-- -----

(number of priee senes) 

Coffee 3 9 1 13 
Cocoa 1 3 3 7 
Colton 2 4 3 9 
Groundnuts 0 1 2 
Tobaeeo 0 2 
Tea 0 4 0 4 
Banana 0 0 1 

Total 6 22 10 38 

---------
a Slgnlfleant at the 10 percent and lower levels 
b Not signlflcant refers to the positive and negatlve annual percentage growth rate ,-;f real producer prlces 
of the export crops that are not statlstlcally slgnlflcant at the 10 percentage confidence level 
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transportatIOn co~t\. For a given tran~p{)rtati()n co~t, and exehange rate, eountries with 

a hlghcr mtlation rate are likely 10 exhihit a negative growlh rate of the real horder priee. 

The real horder priee of cotfee dechned \lgnitkantly in eight of the thirteen countrie~ 

exammcd ln thi~ study ln exammmg the magmtude and (hrectHm ot pflce~ over tlme, il 

is impurtant to note that the real dome\tic produeer and horder pnce~ moved in the sa me 

direction for the eight countrie~, although the magnitude of the priee changes was greater 

m the hon.ler priees than dome~tic producer price~. The real domestic and horder priees 

of coftee in Kenya changed hy the equal rate and moved in the same direction. The 

Kenyan marketing hoard used a "through-Put" pncing poticy. that allowed world coffee 

priees to intluence the domestic producer priee. The eoffee producers may have suffered 

more due to the world' s lower eoffee priee than a lower domestic produeer priee caused 

hy the domestic pricing policy. 

6.2.2 Coeoa Priees 

The growth rate of real domestic and horder producer priees was estimated for 

seven cocoa exporters. The estimated eoeftïcients of the domestic priees were statistleally 

signiticant at the 10 percent level and lower in four countries and insigniticant in the 

remaining three. The real producer price decreased signifïcantly in Cameroon (-1.88), 

Ivory Coast (-2.55) and Liheria (-6.32). For these eountries, the nominal producer prices 

for cocoa were unahte to mateh the nsing rate of intlation. Real producer priees inereased 

signiticantly in Nigeria (6.3 percent) and insigniticantty in Togo (2.1 percent) and the 

Congo Repuhlic (0.59). 

The growth rate of real horder priees for cocoa expressed in domestic currency 
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are also shuwn in Tahle 6.2. An examination of the exponential rate of ~:hange in priees 

reveals that real horder price~ experienced a ~ignitïcantly negatlvc trend in ail countries, 

exeept Nigeria over 1975-90. The pattern of real dOme!\tlC and hmdcr pnœ~ !\howed that 

cocoa producers in Ghana, Cameroun. Ivory Coa~t and Llhena cxhlhitcd dedllllllg growth 

rates for the dome:'ltic producer priee and horder priee These twu produccr pncc!\ ut 

cocoa moved in the sa me direction in Nlgena. hut the growth rate of the real hunier 

priees was greatel' than that of domesttc produl'er priees. 

6.2.3 Cotton Priees 

The data tor cotton priees are avallahle ln nine African countries. The growth 

rates of the real priees for cotton was estimated over the 1975-90 period. The growth 

rates of the real cotton priees range hetween plus 4.6 to minus 3.2 percent per yt'ar. Real 

producer priees inereased signiticantly hy 4.3 percent per annum in Central Alrican 

Repuhlic and 4.6 percent per year in Nigeria. It decreased !\lgnitH.:antly in Cameroon (0.9 

percent), Tanzania (1. 91), MalaWI (2.28) and Gamhia (3 25). Inc1udmg the nonsignitieant 

esti mates , the rcal producer priee of cotton fell in SIX out of nine ca:-,e~ 

The growth rate~ of real horder pflce~ tl)r cotton fell in reai domelitic term~ in the 

Central Afncan Repuhlic, Burkina Fa~o, Malawi and Gamhia and mcrc;t!\ed in Nigena 

and Sudan. The compari~on ofthe pattern of d()me~tic and adlu~ted worlu market pncc~ 

reveals that cotton producers in Sudan and Tanzania ~aw their real priee ... dcchnc, whtlc 

the priees ~hey cou Id receive at world market increa!'led. On the other hand, hoth pnce~ 

decreased signiticantly in Matawi and Gamhia hut the rate ot dcdine m domc~ttc pricc~ 

was lower than that of the Ilorder producer prÎce~. Nigeria wa~ the only country in thls 
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group where both dome~tic and horder priees of cotton exhibited a positive growth rate . 

6.2.4 Groundnut Priees 

Complete information on the priee of groundnut was availahle for the two main 

groundnut exporter, m Africa: Senegal and Gambla. The rate of growth of real domestic 

priees t()r groundnut~ fell ~igniticantly ln Senegal and inc.;igniticantly in Gamhia. 

6.2.5 Tea, Tobaeeo and 8anana Priees 

The growth rate of the real producer priees and horder priees for tea, tohaceo and 

banana commodities are presented in Tahle 6.2. The regression results for tea indicate 

that the annual growth rates for hoth real domestic and horder producer priees were 

negative in ail fùur ~ountries examined in this study. The growth rate of real domestic 

priees ranged from -2.8 percent per year in Tanzania to -6.0 pereent in Malawi, while 

t.he growth rate the horder priees for these countries ranged hetween -5.4 and -8.1. For 

most of the countries, the real dome~tic priees and real horder priees declined at about 

the sa me rate. The tindings tend to suggest that the countries (with the exception of 

Tanzania) have allowed world market pnces to influence their domestie producer priees. 

Real producer pnœ~ of tohacco are examined in two countries: Malawi and 

Zamhia. The Maiawian economy relies more heavily (than that of Zamhia) on tobacco 

exports for its foreign exchange earnings. In Malawi, the real domestic producer priee 

signitïcantly derereased hy 3.23 percent per a year. white real horder prïce increased 

(insignificantly) hy 1.97. The real producer priee decreased (inslgnitïcantly) in Zamhia 

hut the real horder priee of tohaceo signitïcantly in<;reased hy 6.5 percent. 

Infürmation on hananas priees was availahle for Somalia. The annual percentage 
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growth rates of the real domestic producer price and the real hm"der priee of hananas for 

Somalia were hoth Mathtically insignitïcant. 

Thus in ~ummary, the preceding results indicatc that for the cight main cxport 

commodities the estimated annual percentage growth rate in rcal prodm:er pricc~ il1l:rt'ascd 

in only six out of the thirty-cight ca~e~ con~idered in the ~tudy and decrca~cd in twcnty­

two. The findings of the analysil-. of the producer priœ performance pr~~entcd hcrc, 

suggest that mnst of the government~ fatled to keep nominal producer pnœ~ in line with 

domestic intlation rates. 

6.3 Analysis of Direct Effeet on Produeer Priees 

The ahove discussion focu~ed to sorne extent on the Impact of governmcnt 

intervention on the growth (Jf real producer priees. The result wa~ ha~ed on trend analysi~ 

to examine the performance ot producer priee over time. This approach will not provldc 

a complete and conclusive picture of the effect of direct and mdlrect pnce polky on 

agricultural incentives. To provide an alternative measure of government policy di~tortil)n 

on producer priee incentives, the Nominal Protection Coefticient (NPC) method wa~ 

used. The value of NPC mdicates the direction and magnitude of policy dl~tortlon~ on 

producer incentives and resource allocations. Thl~ study u~ed the range of NPC value 

proposed hy Bayerlee and Sam (1986) tn as~e~~ the pricing pcrt'ùrmanœ for the l'Ight 

main expOlt crops in tropical Africa. NPC value~ rangmg hetwcen 0.85 and 1 15 retleet 

a policy environment free of taxation and ~uhsidilatu>n. NPC value .... le .... ' than 0.85 

implies a tax on producer~ of the commodity whlle a value ot NPC greater than 1.15 

retlects a suhsidization. NPC coefficient i~ cakulated a~ the average of the ratio of the 
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dOR1clItic producer priee to the export unit value wall calculated t()r two lIelected periods: 

1975-89 and 1986-89. The re~ults t'ür cxport nop!l in tropical Africa are listed in Tahle 

6.2. The countnes in the 'Iample were then c1a!l!litied according to NPC values hy 

commoditie\ and p're~ented later. 

An cxammation ot the average ratio of producer priee and export unit value for 

coffee reveal~ that coftee producer!-. in tropical Africa recelved, on average, 50 percent 

of the horder price ov~r 1975-89 period. The value of NPC wa~ highest in Kenya (0.88), 

t'üUowed hy Rwanda (0.76) and it was lowest in the Central African Repuhlic (0.27) and 

Madagascar (0.36). As a r\!sult, Kenya is the only country that exhihited an agricultural 

pricing policy that did not tax or suh~idize coffee producers. The remaining nine 

countries exhihited values of NPC less than 0.85, and hence had a poliey environment 

that taxed coffee producers. din~ctly or indirectly. 

ln 1986-89 period, most of the coumries experienced higher NPC values with the 

exception to Tanzania. The averagt.~ value of the NPC for eoUee producers in the latter 

period was ahout 0.61. Three countries, Congo Repuhlic (1.09), Kenya (0.95) and 

Cameroun (0.90) showed a neutral agriculturaJ pricing policy environment. White the 

remaining seven countries showed NPC values that suggested a taxation environment. 

Many African countrles have adopted policy reform~ that increalled producer priees of the 

crops hy raismg the nominal priees while the horder equivalent producer priees ft)f coffee 

feU. The increase in producer priee and/or det,'!rioration of the world priees results in the 

higher N PC valuell ohserved. 

The average of the NPC values for cocoa showed that producers received only 55 
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percent of the horder priees in 1975-89. Producers' share of the horder priee ranged 

hetween 0.71 for Nigeria and 0.38 for Togo. The values of the nominal protection 

coefticient are lower than 0.85, indicatmg that produœr~ rceeived only a ~mal1 tractiun 

of world priees. In the 1986-89 period, the share of the horder priee rcccived hy wcoa 

producers was 1.10 for the Congo repuhlic, whlle the remainmg ~evcn countnc~ have a 

NPC value that suggests an environment ut taxation. 

The estimates of nominal protection coefficients ot cotton tè.lr the seven C\lUntncs 

examined lie hetween 0.82 for Malawi and 0 42 for Garnhia, averagmg 0.61 dunng the 

whole sample period. These NPC values are lower th an the 0.85 levcl, Implying that ail 

countries pursued a pricing policy that reduced the share of world priees ohtaincd hy the 

cotton producer. In 1986-89, the NPC values improved in Garnhia, paymg 91 percent 

of the world priees, implying a pricing policy free of distortion. The remaming countries 

have a value lower than 0.85. 

The resuIts of nominal protection coefticient for tea, groundnuts and hanana are 

also given in tahle 6.4. The overall average NPC values for tea is 0.52. Il i~ hlghe~t in 

Kenya (0.99) and lowest in Tanzania and Rwanda (0.12) over the whole ~arnplc pcriod. 

ln the 1986-89 period, the NPC value~ for Kenya and Malawi have ~h()wn that an 

environ ment of no taxation or suhsu.lization. For groundnut~, the e~timate~ of the nominal 

protection valueli show that Senegal (0.55) and Gamhia (0.62) have hulh tollowed pricmg 

policies that represent a hias again~t groundnut producer~. Banana prollueer:'\ in Somaha 

received only 33 percent of the adjusted world priee during 1 CJ75-89, ~ugge~ting a policy 

distortion . 
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Table 6 4 Nominal Protection Coefficient Results by Commodlty,1975-89 

----

Category Coffee Cocoa Tea Cotton Groundnuts Tobacco Total 

--- --------------------

Producer Taxed 12 8 3 8 2 2 35 

Producer nottaxed 
or Subsidized 0 0 0 0 2 

Producer Subsldlzed 0 0 0 0 0 0 0 

Simple Average NPC 05 06 05 06 06 0.6 

Number of Countries 13 8 4 8 2 2 37 

------

Note Accordrng t· 1 Bayerlee and Sain (1986), 
NPC .' 0 85 Implles taxation envlronment, 
085 ' NPC -: 1 15 implles envlronment of nelther taxation nor subsldy and 
NPC ;-. 1 15 rndlcates slJbsldlzatlon pollcy 
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The results of the NPC analysis are summarized ln Tahle 6.4, for 1975-89 

period. ln assessing the pnltcy distortion~ on inccntivcs, thl' Nomimll 

Protectioncoeftïcients are calculated ln SIX mam exporl commodllies. 'l'lm anal}'sis 

indicates that there exi~t~ widespreall pohcy dl~tortilln tor must of the cOl11mollitie~ 

African I,roducers recclved, for m~tance, a smaH proportion of adiu~tcd rcal hm·dcr 

priees. On average, these ~hares ranged hetween 50 (for wtfec and Ica) tn 60 percent (for 

cocoa) of the horder priees dependmg upon the commodity under conMdcmtlUn. Sincc 

1985, many African countrie~ adopted policy reforms that incrcascd domc~tic plOduccr 

and althnugh producer priees inerea~ed in most of the countries, the N PC valucs still 

indicated negative policy dist()rti{)n~. 

The hias again~t agriculture resulting from govcrnment intervcntlOn i~ often 

hlamed f<)r poor agrieultural growth in tropical Africa. This argument depl~nd~ on the 

manner in which Afncan far mers respond tu pohey measurcs as wc11 a~ to how the 

government revenues from taxation on agnculture are u~cd. The re~p()n~lvencs~ 01 

agriculture to incentives are estimated using an econometric framework that comhtnc~ 

cross-section and time ~eries data set. The result~ of the aggregate agncultlll al ~upply 

response to priees and other relevant variahles will he dlscu~~cd in the followmg chapter . 
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CHAPTER 7 

EMPIRICAL RESlILTS OF SUPPLY RESPONSE 

7.0 1 ntroduction 

This chapter prc~cnt~ the cmpincal results for the respon~e of export and food 

crop output to pnee and non-pnee variahle~, ha~ed on pooled crns~-section and time 

scnc~ data. Il di~cu'i~es the rc~ult~ of the e~ttmated coefticients of a dynamic equation 

wlth variahlc mtereept prc~ented ln chapter tive (equations 5.1 and 5.2). Separate supply 

equations arc c~tlmated tor the export and f()od crops. 

7.1 Empirical Results of Export Crop Supply Response 

Aggrcgatc cxport aop output IS ~pecitied as a function of the priee variahle (two 

year average cxport priee detlated hy the current food priee index), weather proxy, 

fertilizer u~e. di~aster proxy, a time trend variahle, food output lagged one period and 

country specitie dummy variahles. Estlmated regre~~i(}n coeftïcients for the agricultural 

cxport supply response ln tropical Africa and the four agro-c1imatlc region~ are presented 

in Tahle 7.0. The overall perfürmance of the regre~sion equation~, hased on the 20 

countries over 16 years, IS falrly high, suggesting that the explanatory variahles are ahle 

to explain from 96 to 99 pereent ot the variation of the aggregate export supplylO. Most 

of the estimated coefticients "f the explanatory variahles in the Tropical Africa (TA) 

cquation arc cunshtent with prior expectations. 

JO The BlI~c Raw-Moment R-~quare can he used a~ the goodness of tit measure when the 
fcgrcssion equatlon is estlmated u~mg the original (rather than transformed data) data. 
ACl'OnJmg tu Bu~e (1973), thl~ R-square is an "ad hoc" measure since the constant tenn 
is suppre~~cd m the e~tlmated equation. The author showed that the measure is hounded 
hy zem and one . 
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Table 7 0 Regression Coefficients of EXpOit supply ln Tropical Afnca and Four MIlIn 4\glO-cilmatlc Reglons . • 1974-89 

Dependent variable Export Crop Output 

- --- - -- - -- - -----
Eastern and Sudano- Western Cenhal Tropical 

Independent Southern Sahel Afoca AfriCR Africa 
Variables Region RegIOn Region Region 

(ESA) (SSA) (WA) (CA) (Til.) 

----------------- ----

Producer Prlce 1 11 132'" 0537 16664'" ::! 070 2 118'" 

Lagged Dependent 0439'" 0393'" 0477'" 0075 0429'" 

Weather Proxy -6314 58668" 8 751 -0829 8267 

Disaster Vanable -0312 -0961'" 0024 o 139 -0239' 

Fertlltzer Use 0979'" -0169 0330 -2298'" 0944'" 

Trend 1.314'" -1 010 0703' 0724 0539'" 

Kenya 10714 28048'" 

Malawi 22093'" 44385'" 

Tanzanla 25512'" 41 043'" 

Ethlopla 2783S'" 45237'" 

Madagascar 36049'" 50 472'" 

Rwanda 57573'" 76596'" 

Zambla 12670'" 29449'" 

Sudan 86466'" 57 699'" 

Gambla 13931'" 90290'" 

Senegal 11074'" 78 422'" 

Burkina Faso 10796'" 79879'" 

Nigeria 23702' 48580'" 

Liberia 17628' 23911'" 

Ivory Coast 27890' 46357'" 

Ghana 11 645 40791'" 

Togo 24267' 49246'" 

Central A.Rep 8046'" 45385'" 

Congo Rep 77 001 40379'" 

Cameroon 84 122 
... 

47558'" 

Zatre 96691'" 53987''' 

Number of obs 105 60 75 60 300 

R-sq 2 099 096 098 099 099 

SSE 1337 1971 1986 1766 2912 

---- ---~---- ---- --
1 Producer priee for the export IS the ratio of the two year movlOg average (t,t-l) and current food priee Index 
2 R-sq refers ta the BU&6 raw moment R-Square. 
*** Imphes stattstlcally slgnlflcant at 1 % level, 
** Implles 5 % level and 
* tndlcates 10 % level of slgnlflcance 
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The f.!\tlmated cocttÏl.:lCnt for the dependent lagged value in the export ~upply e4uatiom 

i~ PO\ltIVC and \lgnitÏt:anf at the 1 percent confidence leve1, with the exœption of the 

Central A1m:an (CA) rcgion. The ad)U\lment coetiiClent tor the TropICal Afm:a cr A) I!'I 

o 57 (1 e )-B/,) , prc\cntcd /fi cquatlon 5 )), Implymg that countne~ adjust, on average, 

57 percent ot the actual output level relative to the de~ired output Icvel m a given year. 

The e~tlmalcd adju~tment ~oettÏl.:lent~ vary ~hghtly acro~~ the four agro-dimatJc region~ 

and range from 0.52 in the We~tcrn AfTlca (WA) reglOn to 0.61 in the Sudano-Sahel 

(SSA) zone The higher adJu~tmenl value oh~erved in the SSA may he related to 

charactcmtlC!'I of the dommant cxport crop~. The annual croP\ (~uch a~ groundnuts and 

cotton) arc the main cxp0l1 crop~ in the SSA region, wher~a~ pert~nmal tree crop~ (such 

a\ cotfce, t.:llcoa and tea) dominate agril'ultural exporb for Eastern and Southcrn Africa 

(ESA) and WA regJOn~. Perenmal crop~ have a longer maturation penod relative to 

~tnnual crop~ Il i~ rea~onahle to expect that the actual output of the annual crop~ takes 

le~~ lime to adju~t to the de~lfed Ievel than of the tree crops. Other ~tudies on aggregate 

tann output re~ponsc to priee in some African countne~ have ohtained e~timates of 

adju~tment coefficient lhat he JO the range found in this ~tudy. Sharma (1992), for 

example. lI~cd a partial adlu~tment mode! to e~timate the aggregate agricultural output 

re!'lpon~c to priee and non-priee vanahle~ in Kenya over the 1972-90 period and found 

that Kenyan farmcr~ adjuM on average 50 percent of the desired tarm output in a given 

year. 

The coefficient of the priee ratio variahle (two year average export priee detlated 

hy the currcnt food priee index) di!o.plays the expected positive slgns in ail e4uations, 

cxcept that of the Sudano-Sahcl. The e~timated coefticient of the priee variahle Îs 

statistically signiticant at the 1 pereent signiticance level for the TA, ESA and W A 
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regions hut is msigniticant for the ('A and SSA regilln~ . 

The direct short-run and long-run pncc dastlCltlcs for agncultural cX(lnrt ~lIpply 

for Tropical Afnca (aggregatc mndc1) and four agro-cltmatic Icgioll\ (rcglOnal l11odch) 

are given m Tahle 7.1". The overall ~hort-mn pnee l'Ia~tictty tor TA i~ 0 02 whlle the 

long-run elasticity III 0.04 ({l,/( I-{lb»' The e1a ... t1Clty e~timatc ... tor the HSA I~ 0 11 m thc 

short-run and 0.22 in the long-run. For the We~tern Afnca reglOn. the c~tllnatcd ~holl-

run and long-run priee e1astl~lties are 0.23 and 0 43, rc~pcctivcly. The aggn:gatc pllrc 

e1astieities of export and food ~upply are alsn e~tlmatcd lI~mg dOllhlc-lngalllhm tunctional 

form. The estimated short priee elastlcities ofthe export ~llpply ale ~law,lIcally Mgmtu:anl 

in Tropical Africa (0.04), ESA (0.11) and WA(0.27). and m~lgmhcant 'Il SSA and CA 

(see appendix Cl). As a result, the I,roduœr pnœ~ sn detmcd mtlueOl.c current 

production decisions in Tropical Africa, ESA and Wc~tcrn Atfll:a rcgioll\ Farmcrs in 

the se reglons can adopt agronomlC practicc~ that im:rea~e tht: 4uantlty ami nnprovc the 

4uality of agricultural cxport production. 

Thc e~tunated pnœ ela~ticit,e~ are, hnwever, Ic~~ (han umty, indH:atlIIg that 

although pm:e incentives arc nece\~ary, they are not ,utlït:icnt 10 ~uh,lantlally nll~c 

export crop production and hence agncultural cxporb. Moreovcr, the PO\lttvc \upply 

response to relative pruducer priee (ratio of export pncc and t'(,od CfOp pflee~) uh1amcd 

in the ESA and Western Africa region~ ~upport the vlew that tht~IC h rC~()Uf(':C 

competition hetween agricultural export crop~ and food crop~. 

11 It should he noted that the production ela,tielty 1'> C4ual 10 the ~upply cla~tlCjty 
only under the a~~umption ot lhal a con~tant perccntage of productum i~ con~umcd. If th,,> 
a~sumptlon i~ vlolated. the production ela,>t1cl~e~ huch a~ the one~ rcportcd III thl\ \tudy) 
underestimate the ~upply ela,tH:lt,e~ 
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Table 7 1 Aggregate Prlce Elastlcltles for Food and Export Supply ln Tropical Afoca and Four 
Main Agro-chmatic Reglons, 1974-89 

------- ---- -------

FOOD CROPS EXPORT CROPS 

--------------------
CountrYI Regional Aggregate Regional Aggregate 
Region Model Model(TA) Madel Model(TA) 

--------- ~- ~-- ---

Kenya a 12 005 a 10 002 

MalawI a 15 006 a 16 003 

Tanzania 0.16 007 a 11 002 

Ethlopla 0.23 010 a 13 003 

Madagascar 0.18 007 009 002 

Rwanda 0.12 005 0.10 002 

Zambia a 11 0.05 0.13 003 

East./Southern(ESA) 015 n a Il a 12 na 

Sudan n s 005 n.s 002 

Gambia ns 006 n s a 01 

Senegal ns 005 n S a 01 

Burkina Faso ns 005 n S 002 

Sudano-Sahel(SSA) n.s na n.s na 

Nigerra a 05 004 024 0.03 

Liberra a 11 0.09 o 12 0.01 

Ivory Coast 006 0.05 019 002 

Ghana 0.63 0.53 033 0.04 

Togo a 05 005 023 0.03 

Western Africa (WA) 0.07 n.a 023 na 

Central A.Repubhc n.s 007 n S 002 

Congo Repubhc ns 0.03 n s 003 

Cameroon ns 005 n.s 002 

Zaire ns 004 n s 005 

Central Afrrca (CA) n s na n.s na 

Tropical Africa (TA) n.a 005 na 002 

Note. Aggregate prrce elastlcltles of the agrrcultural export or food supply for each country I(p) are calculated 
using the formula «=p = (cSO/cSP)(PI/OI),where PI and al are the mean of the prrce and quantlty, respectlvely, for 
I
th country The (oO/oP) IS a common coefficient of the prrce varrable from the aggregate (tropical) and 
reglonal ragresslon models 

/1 n.a Imphes not cpphcable, and n SIS not statlstlcally signlflcant 

81 



• 

• 

Separate priee ela~ticltie~ at the country level are also calculated, using the 

regrcssion coeftïcient~ of the ~upply funetiom, and country speeitie values of priee and 

quantity vanahle~. The~e ela~ticity e~timates are h~ted m Tahle 7.1, column 4. In general, 

priee e1a~ticitle\ denved from the regional modeh are higher than the priee elasticities 

cakulated trom the aggregate model. The denved priee ela~ticities hased on the regional 

modeb for Ea'itern and Southern African countri~s range from 0.09 (m Madagascar) to 

0.16 (in Malawi), wherea~ those estimate~ denved from tile coetlicient of the aggregate 

model range hetween 0.02 and 0.03. The priee elasticlties derived from the reg ion al 

regre~sion equations are higher for the Western African countries relative to those of the 

ESA countries. These elasticlty estimates exteml from 0.12 in Liheria to 0.33 in Ghana 

while the priee elasticities derived from the TA equation range from 0.01 in Liheria to 

0.04 in Ghana. The export priee elasticities for the SSA region derived from the 

aggregate model are hetween 0.01 (for Gamhia and Senegal) and 0.02 (for Burkina Faso 

and Sudan). The elasticity estimates for the Central African countries range hetween 0.02 

and 0.05. 

The short-run priee elasticities for export supply in Tropical Africa, ESA and W A 

regions are from 0.02 to 0.23, white the long-run priee elasticities lie hetween 0.04 to 

0.43. These estimates arc comparahle to previous empirical evidences on supply response 

to price in tropical Afnea, which ranged hetween 0.06 and 0.3 (Bond, 1981; Jaeger,1992; 

Binswanger et al. 1987). 

The coenicient of the weather variahle is positive in three of the fh'e regression 

equations. The coefticient is positive and statistically significant at the 5 percent 
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contidence level in the SSA and insignitkant in all nther cases. The resuIts tend tn 

suggest that the weather variahle plays more important mie in intluencmg the annual 

export agriculture in the SSA region, where priee wa~ found not have s:gnilïcant clfcd. 

The leverage of weather effect on agriculture i~ more pronounced III thc ~enlland Icgion 

relative to the humid and ~uh-humid zones in tropical Africa ln a reccnt ~tudy, Tukcr 

et. al (1991) have pointed out that the raintall 111 the Sahel reglon wa~ Clln~l~tcntly hclow 

the long trend (1900-87) ~ince the 1970s, partially explaining the declining agricultural 

production in the region. 

The coefficient of the weather variahle in the Tropical Africa equation remams 

statistically insigniticant even when the regression equations are e~timated using the 

instrumental variahle technique (where output of export crop lagged two penods instcad 

of one period, is used as an instrument) and the generalised least squares method (Errol' 

Compone nt modet). The coefticient is, however, signitïcant at the 5 percent level in the 

pooled regression equation (i.e corn mon intercept and corn mon ~Iope as ~hown 111 the 

appendix tahle DI). These results tends to indicate that the ~igniticance 01 the weather 

variahle on the agricultural output diminishes, when the country effect is intrmluced in 

the supply equations. This tïnding i!\ quite interestmg hecau!\e ~ome of the perviou\ supply 

studies in tropical Africa found a ~trong weather effect on the aggregate agricultural 

output (Bond, 1983) and aggregate agricultural export supply (Jaeger,1992). 

The estimated coeftïcient of the disaster variahle i:-.. negative and stati~tically 

signiticant only in the SSA and the TA regions in the hoth functlOnal turms (Iog-lincar 

and linear). The signiticance of the coefficient in the SSA equation retlectll the existence 
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of ever pre!lent drought!l which adversely affect the agricultural export output in the 

region. Drought\ occur an the Sahel cyclically. It has heen imhcated that a long-lasting 

drought period (uP to tive year!\) happens in the Sahel tive times in every century (La­

Anyane, 1985). 

A fertilizer u!\e variahle i!\ also included in the supply equations. The estimated 

p~rameter t()r the tcrtJhzer use is po~itive and strongly signiticant at the 1 percent lever 

in the TA equation. The calculated elasticity indicates that an increase in fertilizer 

consumption per hectare hy 10 percent would increase the output of the export crops hy 

0.6 percent in Tropical Africa. The effect of the fertilizer use differs in the four main 

agro-c1imatic regions in tropical Atrica. The coeftïcient is positive and statistically 

signitïcant at the 1 percent level in the ESA region hut insignitïcant in semi-arid SSA and 

humid W A regions. The coefficient is negabve and signitïcant at the 5 percent level in 

the CA region. The dlfference in the fertilizer effect on agricultural production across the 

agro-c1imatic regions tends to he associated with the share of fertilizer use in tropical 

Africa. The share of the fertilizer use per hectare for ESA region was appnJximately 52 

percent of Africa's fertilizer consumption, white the cornbined share of the other three 

region!l was 48 percent during the 1961-85 period (Dessai and Gandhi, 1990). The Central 

Africa region had the lowcst share of fertilizer use in tropical Africa. 

The time trend variahle used to capture the effect of changiug technology is 

positive in ail equations except the semi-arid SSA and CA equations. The coetlïcient is 

statistically signiticant in TA, ESA and WA regions. The coefficients of the time trend 

and fertilizer use variahles are strongly signiticant in the ESA region, where roads are 
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relatively improved and chemical nutrients and agricultural tcchnology (such as high-

yielding varieti~s) have hecn intrlldw:ed to the agricultural cxport ~ector. The ttlne tr~l1d 

variahle as proxy for technICal progres\ In cros~-country ~lIpply VartatlOI1~ a~~umcs that 

state of technology grow~ at con~tant and Identlcal rate III t'ach COUlltJ y Howcver. In 

reality the adoption rate of a technologicalllll1ovation depends on chmatlc wmlitlOn and 

agricultural potential of a country. 

Dummy variahles for the intercepts are introduced in ail regrcssion c4uations to 

capture the time-invariant "country eHects" on agricultural production. The effects may 

include soil fotential. The estimated coefficients of the country interccpt~ arc highly 

signiticant in ail the regression e4uations (except those t'ür Ghana and Kenya), indicatmg 

that the country effect is important in explaining the variation of agricultural c"port 

production. 

7.2 Empirical Results of Food Crop Suppl Y Response 

This section presents the results of the aggregate food crop supply responsc for 

Tropical Africa and the four main aglÏcultural regions over 1974-89 pCîÎod. Aggrcgatc 

food output is specitïed as a function of the la~t year'~ domc~tic term~ of trade (domc~tic 

tood priee index detlated hy national consumer priee index), weather proxy, tcrtihzcr u~e, 

disaster proxy, a time trend variahle, food output laggetl one period and country ~pccitk 

dummy variahles. The estimated coefticient~ of the food sllpply cquatlons arc ~h()wn ln 

Tahle 7.212 • The overall tit of the food equations IS reasonahly good, mthcating that the 

12. The regression coetlïcients of the covariance mode! (log-lincar form) and the pooled 
model (hoth tinear and log-linear functional form) tor the tood crop output rc~p()nse in 
the tropical Africa and four regions are provided in the appendlx' Tahles C2, D3 and D4 . 
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Table 7 2 Regression Coefficients of Food Crop Supply ln Tropical Afrlca and Four Main Agro-ehmatlc Reglons, 

• 1974·89 

Dependent variable Food CroJ.l Output 

- - - ---- ------ -- .-- -- ----
Eastern and Sudano· Western Central Tropical 

Independent Southern Sahel Afnea Afrlea Afrlea 
Variables fJeglon Region Region Region 

(ESA) (SSA) (WA) (CA) (TA) 

- -----

Produeer Priee 1 o 143'" ·0027 0071' 0008 0.059'" 

Lagged Dependent 0374'" ·0 071 0312'" 0247'" 0230'" 

Weather Proxy 41 529'" 119.55'" 27423'" 17710'" 35015'" 

Disaster Varlab!e -0 122 ·0060 -0130 -1 129 ·0.116 

Fertlhzer Use 0572" 0052 -0138 2600'" 0.021' 

Trend 1 267'" 2 322'" 3 393'" 3 558'" 2 637''' 

Kenya 44015'" 81 677'" 

MalawI 31 638'" 52.414'" 

Tanz nia 36873'" 54 163'" 

Ethlopla 17 404'" 27751'" 

Madagascar 3786(" 55681'" 

Rwanda 4016:."" 50 451'" 

Zambla 52701''' 82269'" 

Sudan 88050'" 49.839'" 

Gambla 87565'" 48816'" 

Sanagal 11317'" 66109'" 

Burkina Faso 12061'" 71 195'" 

Nlgena 46' Tl"" 61 064'" 

Liberia 36670'" 51 870'" 

Ivory Coast 39400'" 53.226'" 

Ghana 50.883'" 66905'" 

Togo 45309'" 60.795'" 

Central A Rep 61 771'" 65 199'" 

Congo Rep 89.592'" 100.85'" 

Cameroon 50639'" 58483'" 

Zalra 51 702'" 61 19'" 

Number of observation 105 60 75 60 300 

'1-Square~ 099 099 099 099 099 

Note. 1 Produeer priee IS aggregale food pnees lagged one ptiïlod (1-1) 

2 R·square refers to the Buse raw moment R·Square 
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explanatory variahles in the e4uatton explam over 90 percent of th vllrillt\On~ of the fÙOlI 

output. 

The coefticient of the lagged dependent variahle is positive and highly Mgmtkant III 

ail of the regres~ion mode1~ exœpt the SSA rcgion Thc e~timated adlu~tment coefficient 01 

food production range~ hetwecn 0 63 hl 0.77, IIldlcatlllg that food plOdllcct, adlll~t 1 Will (d 

to 77 percent of the dC~lred food output 111 a glvcn ycar depcndl11g on the agw dllllatlc 

regions. The value of the coeffIcient is 0.75 III CA, 0.63 111 ESA and 0.69 pClccnt III W A. 

These in general are higher than the adjustment coeftidents for the export cmJl~ mvolvlllg 

more perennial crops. 

As expected, the e~timated coefticient for the cxpected rcal food priee 111 Tropical 

Afriea equation is positive, and statlstically slgmfieant at the 1 pcrcent contidence levcl ThiS 

evidence sugge~ts that the domestic term~ of trade of food lagged one periml IS important in 

intluencing the current year's food production in tropical Arnca. The aggregate ~hort-run 

priee elastielty of the food crop output i~ 0 05 whlle the long-run priee ela~tidty I~ 0.07 (~ce 

Tahle 7.1). 

The effeet of produeer priee on aggregate food crop output abo vanc~ amnng the main 

agrieultural regions. Similar to the export supply re~pon~e, the pnce coctticient I~ pO\ltive and 

statistically signifieant at the 5 percent and lower contidem:e Icveb 111 the j,SA and WA 

regions hut is insignificant 111 the SSA and the CA regl()n~. The \hort-run food priee c1a\ticlty 

estimate range~ from 0.07 in W A region to 0 15 in the ESA reglOn, whlle thc c\timatc of thc 

long-run elasticity for the two region~ is 0.10 and () 23, re~pcctivcly. Thc crop output 

response to food priee is higher in the ESA relative to that of the WA rcginn. On thc other 
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hand, the food pnee coeHicient is not !ltatistically different from zero in the SSA region and 

CA. The !lhort-run priee cla~ticjtie'i of food ~upply für each country In the sample are derived 

u~mg the .,ignificant pnce coefticlent~ (reglOnal and Tropical Africa equation!l) and mean 

value!l tor foou pm:e anu output. The e~tlmateu ~h()rt-run foou !lupply ela~ticities for tt.e ESA 

countrie~ ha\cd on the rcgional modd range hetween 0.1 to 0.23, wherea!l the ela~ticity 

estimatc~ cakulatcd from the Tropical A fric a model (aggregate model) dre hetween 0.05 to 

O.IO.for Wc\tcrn Atncan countrie~, the priee elastkity e\timates trom the aggregate and 

regumal modeb are qunc ~imilar, ranging hetween 0.1 to 0.6. In this group, the highest 

elasticity e!ltimate IS ohtained in Ghana (0.5 to 0.6), while the elasticity estimates of the 

remaining four countries range hetween 0.05 to 0.10. A!I expected the food crop supply 

elastieities are hlgher than the perennial export crop supply elastkities. 

The estimated priee elastkities für Sudano Sahelien and Central Ah'ÎCan countries are 

calculated l'rom the priee coefticient of the TA equation since the price (x>efticients for the 

regional models are not statl!ltically different from zero. These elasticities range hetween 0.04 

tn 0.07 for the Sudano-Sahelien countnes and 0.05 to 0.06 for the Central African countries. 

Overall, the elastlclty estimates for tropical Africa are 0.05 in the short-run and 0.07 

in the long-run. However, the respons~veness of food producers to priee incentives varies 

among the mam agricultural regions. The short-run price elasticity for the food supply is 

found to he 0 15 ln the ESA and 0.07 in Western Africa, while the estimated price elasticity 

is not different from zt.'~.J for the Sudano-Sahel and Central Africa regions. 

The estimates of the aggregate priee elasticity presented here suggest that food 

producers in tropical Africa, ESA and W A regions are responsive to the changes in the 
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domestic terms of trade. These re~ults are consistent with the prevluus rcsults on the fuull 

production. Bapna et al. ( 1984) estimated an aggregate ~hlll t-run priee c1a~tlclty ot tood uutput 

crop for the ~eml-and tropkalleglOn~ In India u~ing Clll~~ section amI time ~l'lIe~ data l'hey 

found aggregate pnee eIa~ticlties for tood crop!'\ ranglllg t'mm (} 05 tu (UN Thc~c valllc~ arc 

equal to the ela~ticity e~tlmate~ tound in tropICal Atm:a anù WC~tCIll AlIIC,I, hut arc lowcl 

than the elasticity e~timates ohtamed In the ESA rcglOn ThIS "nding ~CCI1l~ to ~UPJllll t 

Binswanger's (1989) argument that "the short-run suppl y e1a~tldtles for Sun-Sahal an Ah Ica 

are no lower than for other areas". 

The food supply response to output priee ohtained in this ~tudy was Incla~tic, implying 

that price policy alone can not prompt a suhstantial increase in agncultural tood productIon 

in tropical Africa. Investment in agricultural tel'hnology i~ also needcû tor mcrcascd 

agiicultural growth. The estimated elastictty of the weather proxy variahle i~ pO~ltive ami 

highly ~ignitïcant at the 1 percent level t'ùr ail the food equatiom. The c\timatcd l'Octltdcnt~ 

of the rainfall range 0.001 to 0.006, indicating that a lO percent drop of the actual ccreal 

yield from it's trend will lead to 0.01 to 0.06 percent of the food productIOn t1epentlmg on 

the region. The coefficient of the "Disaster" proxy IS negative a~ expected hut doc~ not 

emerge statistically different from zero in ail rcgrc~!'\ion I!quatlOm. It ha~ heen retamed in the 

models to preserve the consistency of the modeh with the export crop ~upply re~pon~e 

models. 

The coetlicient of the fertilizer use variahle is positive and \tati\tically \Igniticant al 

the 1 pen:ent contidence level for the TA, ESA and CA reglOn~, hut in~ignitkant In the ~cml­

arid SSA and in the humid W A regions. The magnitudes of the \igniticant fertilll.cr 
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coettü;ient~ range from 0.03 to 0.06, sugge~ting that a 10 percent change in fertilizer use will 

lead to a 0.3 to 0.6 percent change in the tood production. 

The estimated coefficIent on the tlme trend vanahle I~ al\o positive and strongly 

'iigniticant at the 5 percent or lower level !n ail the eqllatlons, showing that technical and 

in!!tltutional tacton .. are Important JO Improvmg food crop productlvlty in the!!e regions. The 

rate of change JO agncuJtllral productivity I~, however, low. The magnitude of t:le coefticients 

range from 0 09 In ESA to 0.25 in Western Afnca. Investments JO non-price factors such as 

road infra~tructure, research and exten~ion, and irnproved food markets can raise tood 

productivlty and increa~e region\ productive capaclty to feed ifs rising population. 

A durnmy for the variahle intercept is also induded in the regres~ion equations to 

repre~ent fact<Jrs that are specitic to each country. The estimated coefticlents for dummy 

variahles are positive and statistlcally signitïcant in ail equations. Similar to the expOit 

equation, the inclusion of the intercept dummy variahles JO the econometric model improves 

the consistency and cftïciency of the parameter estimates in the food supply model. It is 

difticult to interpret the coefticient of the durnmy variahle since it attempts 10 represent ail 

un-ohservahle and tlme-invariant factors that intluence agricultural productivity . 
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8.0 Introduction 

CHAPTER 8 

SUMMARY AND CONCLUSION 

The performance of Afncan agnculture detenorated m thc 1970s and \98(h PCI l'aplta 

food production in tropical Africa dechned hy 0,9 percent and the markct .,hale ot the ten 

main agncultural export commodltle~ m tlOplCal Atllca tell hy ahout 4,5 pCleL'nt pl'I anllUI1l 

Agricultural pricing policies used hy Afncan govcrnment~ have hccn hlamcd 101 the 

agricultural crisl~. The etrect of the pohcy mca~ure., on produœr inccntlve:-t ami 110W 

producers respond to mcentlve~ I~ relevant to the undcr~tanding of agncultural prohlcm~ and 

revers mg the dedming agncultural trend~, 

After revlewmg the pnœ pertormance of the staple tood and mam export crop'" in 

tropical Africa, thls the~is examml"!d the Impact of agncultural pnce and other facto! son tood 

and export crop productIon, The dual ohJectlve ot the ,.,tudy wa~ to investigate the lkgree ot 

responsiveness ot Afncan t'armer~ to ineentive:-. m diffclcnt agro-dimatic reglon:-. 1'0 

accomplish the~e ohjectives, the study IS divided mto two part~, The tJr~t part 'oclIscd on 

producer price performance over time while the ~econd part focu:-.cd on agm:ultural ~upply 

response to price and non-priee factors, 

8.1 Findings Related to Government Policy Distortions 

The effect of the government mterventlOn on produccr priee, wa:-. c~tJ[natcd u:-tmg a 

exponential growth rate moùe!. Average Nommai Protection CocttlCient:-. wcrc al,o cakulated, 

Real producer prke~, a~ mea~ured hy ottïcial producer pncc., deflaied hy natl<mal "on.,umcr 

priee tnùices, were used as measure of priee ineentive~ ~incc the produccr pncc 1\ the mam 
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focal pomt of governmcnt intervention. Il 'va, pmtulated that if the policy-maker pursues a 

prit:mg l'ollcy that favour\ produccr\ relative to ~onsumer~., real producer price~ will exhihlt 

a pO\ltlve trend. On the other hand, when government intervention represents a hlas again~t 

agriculture, real produeer priee" expected to ~how a negative pnee trend. The analysls lead 

to ,everal important conclu\lOns. 

1. The analy'" of the annual percentage growth rate~ for the real food pnees indicate~ that 

there arc more countne~ that exhlhlt a ~ignitïcant decrease (twenty-nine out tïfty-four cases) 

in real food pl1ce~ SCI ie, than a ~ignitïcanl increase (ten priee ~eries) over the 1975-1990 

period. The remaming tïfteen priee ~eries were not statistically different from zero. 

2. With regard to the export commoditle, exammed, the estimated annual percentage growth 

rates wcre po~ihve 111 ~ix out of the thirty-eight ca~es and negatlve in twenty-two price series. 

Ottïclal producer pnce~\ of export crops tOI' mo~t of the countrie~ have heen unahle to keep 

pace wlth the increase in consumer priees. This pattern is common to almo~t ail of the 

commodities. 

3. Further, the anulysi~ of the average nominal protection coeftïcient (NPC) of the export 

crops contirms that there is wiùespread policy distortion ti)r most of the export commodities. 

Afnean pr\~ducer~ recelve a ~mall proportion of the real horder priees, ranging hetween 50 

to 60 percent of the honler prtœs dependmg the commodlt.)' under consideration. Since 1985. 

many Atrkan countne~ have adopted pncc pohcy reform~ that mcrease dome~tlC producer 

price~. De~plte thl~ ettilrt, the NPC values still show an environment of posslhle taxation 

during thls period . 
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8.2 Findings of Aggregate Priee Elasticity Estimates 

The Impact of priee dl\tl)rtIOIl\ 1 c~l1lting tWill gllVl'll1ment IIlter"entlon dCpClllh lm thl' 

manner 10 whlch African produeer~ rc\pond to pollc)' mea~ure~ amI how the go' ~lIlml'nl 

revenue~ from the tax on agm:l1lture are lI\ed Ir agncultmal pwduccrs ;ue htghly re~pOI1"IVl' 

to priee ineentive~, priee pohcy that taxe\ their plOducb l'an have a \tnmg Impal'tllll pwdl1ccl' 

ineentive, WhlCh m turn, Will reduee agllcultural producttvlty On the o~hcl haml. plOdul"l'1 ~ 

can he constrained hy thc lack of puhhc cxpemhturc on rc\can:h and extclNon ~erVICC~, 

improved road infra~tructure, as~ured watcr ~upply and mput dl\tnhution. The plllvl~ion ot 

these factors IS important for African farmers to respond to pncc IIlccntivc\. '1'0 cxanulle the 

responsivene~s ot agriculture to producer priees and non-priee vallahle~, an economctllc 

dynamie suppl Y equation with variahle mtercept i~ estimatcd using annual cro\~ ~ection and 

time series data from 20 tropical African countrie~ during 1974-89. Thl~ eCOn0l11ctllc mode! 

is ~elected from the various panel data model~ ha~ed on the Hausman ~pccltïcatlon te .. t 

statistic. Aggregate food and export l'rop output are regres\cd on the Iclaflve output prlCC, 

weather proxy vad..tble, fertilizer u~e, disa~ter variahle, technology pmxy vanahle, lagged 

dependent variable and dummte~ rùr the variahle country tntcrccpt~ 

Analy~i~ of the result\ of the agricultural aggregatc (food and cxport) trop output 

response to producer priee and Hon-priee variahle~ lead~ to the lollowing tmding\ and 

conclusions. 

1). The estimated aggregate price elasticlty ~~timate~ for hoth export and tood <.:rop \upply III 

tropical Ati'iea are p()~itive and sigmtïcant, suggesting that agncultural produœr'l III tropl<.:al 

Afriea do positively respond to priee incentives. The degrec ot rel.jp(}n~c to pm:e, howcvcr, 
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is small and les!I than unity. The estimated priee elasticities for aggregate exports are 0.02 in 

the short-run and 0.04 in the long-run long. For food crops, the short-run and long-run priee 

elasticitJes are 0.05 and 0.07, respectively. 

2. Comparing the estimated coeftïcienlll of the priee variahle and priee elasucity estimates of 

the main agro-c1imatic regions reveals that agricultural producers in the ESA and Western 

Africa regioD!; are more responsive to priee incentives relative to their counterparts in the 

Sudano-Sahel and Central Africa regions. This result is valid for both the aggregate export 

and food crop output supply functions. 

3. The positive export output response to relative priee observed in the ESA and Western 

Africa regions leads to the conclusion that the export and food crop production do compete 

with each other t"or agricultural resources. 4. The priee coefficient and elasticity estimates 

of the food and export erops in the Semiarid Sudano-Sahel region are not statistically different 

from zero. The weather variahle and disaster variable are strongly signifieant in the SSA 

region, indicating their relative importance over priee ineentives in determining agricultural 

output. Investment in low cost irrigation schemes to counteract adverse weather conditions is, 

therefore, essential to inerease for agricultural output in the re~ion. 

5. The coefficient of the trend variahle is positive and significant in most of the aggregate 

supply functions. This evidence indicates the importance of the non-priee factors in increasing 

agrieuItural output in tropical Africa. Increasing the supply of the public factors such as road 

infrastructure, researeh and extension, improving food markets and input distribution ean 

inerease agricuItural production in tropical Africa. Heriee supporting the hypothesis that 

provision of non-~,rice "technology" tàctors along with the favourable priee ineentives are 
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more effective in raising the agricultural production . 

S.3 Policy Implications of the Study 

The tindings of this thesis indicate that government intervention in tropical Africa in 

agricultural marketing and prieing has distorted agricultural production incentives. Pricing 

policy reform that reduces government distortion in the agricultural markct can he an 

important step toward inducing agricultural producers to raise agricuhural output and adopt 

new agronomic practices that will improve the quality and quantity of crop output. 

The price incentive alone, however, may not mduce an)' suhstantial increase in 

agricultural productivity since the aggregate crop output response to priee incentives is very 

low. Agricultural productivity in tropical Africa is constrained hy the ahsence of approprÎatc 

agricultural technologies. The low short-run aggregate priee elasticity often ohtained in the 

agricultural supply response literature clearly mirrors the lack of roads, transport fadlities, 

lack of research and extension, and shortage of an assured water supply. Provision of thesc 

non-priee factors is the key for raising agricultural productivity and production in Africa. 

The main agricultural regions in tropical Africa differ, however, in thcir agricultural 

constraints and agrieultural policies need to recognize the constraint\l of the each rcgion in 

order to be more effective in raising agricultural output. In \lome regions such as SSA the lack 

of soil moi sture and low soil ferti!ity are the main eonstraint-.; for expanding agi ;eultural 

production. Increased water supply and improved fertilization are important for cxpanding 

agriculture there. Producers in Eastern and Southern Africa, and Western Africa respond 

positively to priee incentives. As a result, favourable pricing poliey and provision of good 

roads and appropriate research and extension services are needed to inerease agricultural 
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production in these regions . 

8.4 Lim:tations of the Study 

Although this study attempts tn contrihute the clssessment of the agricultural supply 

response in tropical Africa, there are several limitations. These shortcomings relate mainly 

tn data prohlems, which have an impact on the depth and relevance of priee analysis. First, 

the domestic priee and production data used in the study are taken from official sources. 

Although the data are the hest availahle, they do not refleet farm gate priees (output) due to 

the lack of transportation and other marketing cost~. Second, the nominal protection 

coefficient analysis is used to examine produeer price incentives. While this method is a 

common measure of priee incentive, it eonsiders only output price and not input priees. 

Moreover, the domestie priees of tradeable commodities are derived from the appropriate 

world priee using a fixed official exehange rate. The domestie eurrencies are eontrolled and 

overvalued. As a result, the rate might not he a good indicator of the opportunity cost of 

foreign curreney. An alternative such as the effective exchange rate ean be used in order to 

estimate the effective protection coefficient if data on input priees are available. Also, the 

method used in aggregating data is always open to criticism and the estimated coefficients may 

Jack efticiency due to aggregation hias. 

Similar reservations need to he expressed in the use (jf the dynamie equation to 

estimate the response of the aggregate crop output to priee and non-priee variables. The 

covariance model was used to estimate relevant parameters. The coefficients are unbiased and 

consistent, only when the lagged dependent variable among the explanatory variables is not 

correlated with error terms. If this underlying assumption is vioJated, the estimated parameters 
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bec orne tess rohust and the estimation methods such as three stage least squares and maximum 

likelihood need to be employed in order to ohtain more consistent and efficient parametcr 

estimates. These techniques require, however, a large sample size, and also are not free t'rom 

additional estimation prohlerns. However, improvements in data and estimatiun t· ·~hniques 

may produce hetter results . 
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Appendlx A The ex port and food crops for Tropical Afncan countfles used 
ln the study 

Reglonl 
Country 

Export 
Crops 

Eastern and Southern Afnc!! 

Kenya Coffee, Tea 

MalawI Tobacco, Cotton 

Tanzama Coffee, Tea, Cotton 

Ethlopla Coffee 

Madagascar Coffee, Claver, Vanilla 

Rwanda Coffee, Tea 

Zambla Tobacco, Cotton 

Sudano-Sahel RegIOn 

Sudan 

Gambia 

Senegal 

Burkina Faso 

Cotton 

Groundnuts, Cotton 

Groundnuts, Cotton. 

Cotton 

Central Afncsn RegIOn 

Central A Rep 

Congo Rep 

Cameroon 

Zaire 

Coffee, Cotton 

Cocoa.Coffee 

Cocoa. Coffee. Cotton 

Coffee, Palm ail 

Westernern Afncan Region 

Nlgena 

Llbena 

Ivory Coast 

Ghana 

Togo 

Cocoa,Cotton 

Coffee 

Cocoa, Coffee 

Coco a 

Cocoa, Coffee, Cotton 

Food 
Crops 

Malze. Sugar 

Malze,Groundnuts 

Malzo. Rlce, Cassava. Sorghum 

Malze. Sorghurn .Barely 

Cassava, Rlce 

Malze. Sorghurn 

Malze. Cassava. Wheat 

Sorghum, Groundnuts. Sesame 

Millai, Rlce 

Sorghum, Rlce 

Sorghum, Malze. Groundnuts 

Cassava. Sorghum. Groundnuts 

Cassava. Malze 

Cassava, Rica, Malze 

Cassava, Malze. Rlce 

Malze. Millet. Groundnuts. Cassava 

Cassava 

Cassava. Rlce 

Cassava. Malze. Groundnuts 

Cassava. Malze.Mlllet 

Note The classification of the c·rops Islhë onerëporteëitn -the Afrlcan Flnanclal and Economlc Data (1989) 
ln this source, export and food crops are classlfled and ranked accord lOg ta the contnbutlon of export earnlflg 
or calorie Intake of 1986/87 year 
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Appendlx B Table B 1 Estimated Coefficients of Varlous Methods for Food Crop Supply Aesponses ln Tropical 

Afnca, 1974-89 

Independent 

Vanable 

PA 

Estimation Method' 

cv GLS IV 

---------------------------- -- - ----------

Producer Priee 2.477" 1 879" 1 728" 1 474 

Lagged Dependent 0773'" 0393'" 0392'" 0002 

Weather Variable 15 142" 8291 7.916 8684 

Dlsaster proxy -a 026 -a 201 -0 182 -0 099 

Fertllizer Use 0.187" 0948'" 0933'" 1 294'" 

Trend Variable 0.443'" 0605'" 0.693'" 1 021'" 

Constant 17161'" nIa 4564'" n a 

Number of Obser 300 300 300 280 

Buse A-square 099 042 053 025 

SSE 1557 172.2 1524 1357 

-----~ -----
1: PR = Pooled Regression CV = Covariance Madel GLS Generallzed Least Square IV ~ Instrumental 
Vanable Madel 

Note. The specification of vanables varies with the method of estimations The data used ln the Pooled 
regresslon model are the onginal values except for the woather variable (log-form) 

For the CV model, the dat~ are devlatlons of each variable from It'S country mean, so the Indlvldual country 
Intercepts are ehminated The result of the CV based on the transtormed data are equlvalent to the result<l of 
the model based on the orgmal data (level) (as IS shown ln the Table 7 0) 

The magnitude of the estlmated coeffiCients of the data are transformed uSlng the variatIOn of the wlthln­
country and between variation as welght ta estlmate GLS 

For the Instrumental variable method (IV), the data are the flfst dlfference of the variables. 
n.a stands for not applicable 

*, **, *** Imply slgnlflean! at the 10, 5 and 1 percent level, respectlvely 
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Appendlx 8 Table 82 Estlmated Coefficients of Vanous Methods for Export Crop Supply Responses in 
Tropical Afnca, 1974-89 

----- -- --- --~------- Estimation Methodl 

Independent 
Vanables PA CV GLS IV 

------ - - - -- --------
Producer Pnce 0020 0045'" 0.055'" 0.140'" 

Lagged Dependent 0547'" 0.239'" 0.323'" 0008 

Weather Variable 28.~21"· 34.63'" 3358'" 57.23'" 

Dlsaster Proxy -00,1 -0.11 -0.091 -0070 

Fertillzer Use 0000·'· 0035 0.015 0671' 

Trend Vanable 0.973" 2.620"· 2377"· 1.6081·" 

Constant 13.500· n.a 7699 fi a 

Number of Obser 300 300 300 280 

A-square 0999 068 0.68 0.60 

SSE 1495 2841 1536 1555 

----------------------------------------------------------------------------
1 PR = Pooled Regression CV = Covariance Model GLS = Generallzed Least Square IV Instrumental 
Variable Model. 

The specification of vanables vanes depending on the method of estimations. The data for each vanables are 
ln orlgmal values except to weather variable ln PR 

For the CV model, the data are devlatlons of each vanable from It's country mean, so the mdlvidual country 
Intercepts are elimlnated The result of the CV based on the transformed data are equivalent to the results of 
the model based on the orgmal data (Ievels) (as IS shown 10 the Table 7 2) 

For the GLS approach, the data are transformed usmg the vanatlon of the wlthm-country and between 
variation as welght 

For the Instrumental variable method (IV), the data are flrst dlfference of the variables 
n.a stands for not applicable 

*, **, *** Imply slgnlflcant at the 10, 5 and 1 percent level, respectively 
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APPENDIX C REGRESSION COHFICIENTS FOR EXPORT AND FOOD 
CROP OUTPUT RESPONSE IN TROPICAL AFRICA AND MAIN 

AGRO-CLIMATIC REGIONS (DOUBLE LOGARITHM FUNCTIONAL FORMS) 

t Il 



Appendlx C Table C 1 Coefficients of Covariance for Export Crop Supply Responses in Tropical Africa and four • main Agro-cilmatlc reglons,1974-89 

Dependent variable Export Crop Output 1 

- -- --- -- - -- - ----- - ---
Eastern and Sudano- Western Central Tropical 

Independent Southern Sahel Africa Africa Africa 
Variables Afnca Afnca 

(ESA) (SSA) (WA) (CA) (TA) 

------------

Producer Prlce' o 10S'" 0017 0270'" -0.016 0.036'" 

lagged Dependent o 30S'" 0316'" 0.388'" 0.204 0374'" 

Weather Proxy -0.007 0452'" 0071 -0.135 0.085 

disaster Vanable -0002 -0 006'" 0001 -0.061 -0.002" 

Fertlilzer Use 0.083' 0.121 -0.Q1 -0.003 0.007 

Trend 0.020'" -0003 0.014" -0001 0.007'" 

Kenya 2240'" 2 826'" 

MalawI 2 215'" 2.816'" 

Tanzanla 2.260'" 2.734'" 

Ethlopia 2.305'" 2.749'" 

Madagascar 2.425'" 2.817'" 

Rwanda 2.702'" 2.996'" 

Zambla 2.119'" 2760'" 

Sudan 2292'" 2.869'" 

Gambla 2.505'" 3185'" 

Senegal 2416'" 3 042'" 

Burkina Faso 1.436'" 2 969'" 

Nigeria 2 765'" 2.810'" 

Liberia 2.78"" 2.502'" 

Ivory Coast 2 824'" 2.815'" 

Ghana 2 650'" 2.734'" 

Togo 2 753'" 2.784'" 

Central AR 3973'" 2 71S'" 

Congo Rep 3932'" 2 636'" 

Cameroon 4.069'" 2759'" 

Zalre 4.33'" 283S'" 

Number of Obser 105 60 75 60 300 
R Sq 0.98 0.99 099 0.99 0.99 

1 the total export production, producer prlces, weathervarlable and fertlhzer uses are expressed ln logarithm. 

2. producer price for the export IS ratio of movlng average of Iwo year (t,t-1) and Current food price Index . 

• , H, *** imply slgnificant at the 10, 5 and 1 percent level, respectlvely 
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Appendlx C Table C2 Regression CoeUlclents for Food Supply Responses 

• ln Tropical Afnca and four main Agro-cl:matlc Reglons,1974-89 

Dependent vanable Food Crop Output 

------ ---
Eastern and Sudano- Western Central Tropical 

Independent Southern Sahel Afnca Afnca AfncR 
Variables Region Region Region Region 

(ESAl (SSA) (WA) (CA) (TA) 

- -- ------ - -
Producer Pricer-- 0148------:0-033 - 0038 0006 0026 

Lagged Dependent 0265'" -0086 0235'" 0189" o 168'" 

Weather Proxy 0422'" 1 261'" 0278'" 0123 0357''' 

dlsaster Variable -D,DOl -0,002 -0002' -0009' -0002'" 

Fertillzer Use 0,036 -0008 0000 0009 0002 

Trend 0016'" 0,019'" 0016 0035'" 0024'" 

Kenya 2 429'" 3 767'" 

MalawI 2 253'" 3 519'" 

Tanzania 2273'" 3 215'" 

Ethlopla 2024'" 3 550'" 

Madagascar 2,309'" 3 495'" 

Rwanda 2,367'" 3 763'" 

Zambia 2438'" 3 443'" 

Sudan 4985'" 3 466'" 

Gambla 5042'" 3 636'" 

Senegal 5258'" 3 673'" 

Burkina Fo, 5307''' 3 586'" 

Nigena 3,052'" 3533'" 

Liberia 2 982'" 3 519'" 

Ivory Coast 2 973'" 3 636'" 

Ghana 3 085'" 3 546'" 

Togo 3 019'" 3 63S'" 

Central A R 3.52'" 3873'" 

Congo Rep 3735'" 3 569'" 

Cameroon 3439'" 3 594'" 

Zalre 3449'" 3 987'" 

Number of observations 105 60 75 60 300 

Buse R-square 099 099 0,99 099 0999 

-- ------- -----

Notes 1, the food crop output, producer prlces, weather proxy and fertillzer use are expressed ln logarithm Thelr 

coefficient may be considered as an elasticltles 2 Producer prlce IS the aggregate food pnce~ lagged one perlod 

(t-l ) 

*, **, *** Imply slgnifieant at the 10, 5 and 1 percent level. respectively 
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APPENDIX D: REGRESSION COEFFICIENTS OF POOlED MODELIN 

TROPICAL AFRICA AND MAIN AGRO·ClIMATIC REGIONS 

(LiNEAR AND I.OG·lINEAR FUNCTIONAl FOR MS) 
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APPENDIX 0 Table Dl Coefficients of Pooled Model for Export 

Supply Responses ln Tropical Alnca and Main Agro-cllmatlc Reglons (linear), 1974-89 

Dependent variable' Export Crop Output 

-------------------------- -.-
Eastern and Sudano- Western Central Tropical 

Independent Southern Sahel Afrlca Afnca Afrlea 
Variables Ae~ion 

(E A) 
Re~lon 
(S A) 

Re~lOn 
(W ) 

AeRion 
(C ) (TA) 

------ -- -----
Producer Prlce 1 6.387·· -813 17.026··· 4 148" 2.477·· 

Lagged Dependent 0.833"· 0.489··· 0.650·" 0.406·· 0773··· 

Weather Proxy -3576 63.0S·· 20874' -5441 15.142" 

disaster Variable -0.039(0 14) -0,733··· 0016 0059 0026 

Fertdizer Use 0097(1.00) 1.939··· 0326 -1 986 0.189·· 

Trend 0.846·· 0.407 0487 0.487 0443··· 

Constant 4.550 78.313··· 13.4S0· 58.735"· 17.161·'· 

Number of observations 105 60 75 60 300 
A-sqlJare 0991 093 099 098 099 

SSE 5426 31 31 3881 3881 1495 

--- ------------------.- -
1 producer pnee is the ratio of two year moving average of the ex port priees and current food priees 
*, **, *** Imply signlfleant Bit the 10, 5 and 1 percent level, respeetlvely 

APPENDIX D. Table 02 CoeffiCients of Pooled Model for Export Supply Response 
ln Tropical Afnca and main Agro-cllmatlc Reglons (Log-linear),1974-89 

Dependent variable Export Crop Output' 

--------- -
Eastern and Sudano- Western Central Tropical 

Independent Soutl1ern Sahel Afrlea Afrlea Afrlca 
Vanables Aegion Region Region Aeglon 

(ESA) (SSA) (WA) (CA) (TA) 

----- -- ---- - - --- ----

Produeer Priee 2 0.089" -0003 0.273·" 0016 00450··· 

Lagged Dependent 0,630·" 0.430··· 0.427·" 0.410·· 0708··· 

Weather Proxy -0 023 0.379·· 0126 -0224 0109 

dlsaster Variable -u 002 -O.OOS··· -0 001 0000 -0001 

Fertllizer Use -0.036" 0.148··· 0010 -0035 0003 

Trend 0.016··· -00002 0.009" -0 035 0.007··· 

Constant 1.903·" 1.610··· 2.458"· 2.933·" 1 12S··· 

Number of observations 105 60 75 60 300 
A-square 099 099 099 099 099 
SSE 54.95 31 08 38.6 2987 15571 

------------ - - - -- ---- - --

1 The Export Output, Producer prlce, Weather Proxy and Forllllzer uses are expressed ln logarlthm 
2 Producer prlce IS the ratio of two year movlng average of export and current food priees 
*, **, "'** Imply slgnifieant at the la, 5 and 1 percent level, respectlvely 
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APPENDIX D Table 03 Coefficients of Pooled Model for Food Supply Responses ln Tropical Afriea and Main Agro­
ehmatlc Reglons (Linear),1974-89 

Dependent variable Food Crop Output 

--------
Eastern and Sudano- Western Central Tropical 

Independent Southern Sahel Afnea Afriea Afnca 
Variables Region Region Region Region 

(ESA) (SSA) (WA) (CA) (TA) 

- - - - ---------

Producer Priee 1 0.079" 0,099 0,031 0038 0020 

Lagged Dependent 0.684'" 0039 0.399'" 0.650'" 0.547'" 

Weather Proxy 38.171''' 114.47'" 25.345'" -13,457 28,321'" 

Dlsaster Variable -0072 -0016 ·0089 -0202 -0071 

Fertillzer Use 0.441'" -0,687" ·0441 4.380'" 0,129 

Trend 0.973" 2.210'" 3.006'" 2_112'" 2.152'" 

Constant 13.500" 84,638'" 44.67'" 17.46' 31.33'" 

Number 01 observations 105 60 75 60 300 

R-square 098 098 098 0,99 099 

SSE 5453 30,01 3657 28,78 149,5 

- ---- - ------

Note 1 produeer priee IS the aggregate food prices lagged one perlod (1-1) *, **, *** imply signlfieant at the 10, 

5 and 1 percent levei, respeetlvely 

APPENDIX D Table 04 Coefficients of Pooled Model for Food Supply Response 
in Tropical Afrlea and the Main Agro-ellmatle Reglons (Log-LlOear),1974-89 

Dependent variable Food Crop Output 1 

---------- ----
Eastern and Sudano- Western 

Independent Southern Sahel Afriea 

Vanables Region Region Region 

(ESA) (SSA) (WA) 

-- -- - ---- ----- ------
Producer Pnce 2 0.060' 0,182" 0012 

Lagged Dependent 0.764'" -0020 0.353'" 

Weather Proxy 0.309'" 1.228'" 0.264'" 

Dlsaster Variable -0.309'" -0 002 -0001 

Fertillzer Use O.OH,· -0 041 0008 

Trend 0.111''' 0,017'" 0.028'" 

Constant 0,606" 4,161'" 2.691'" 

Number 01 observations 105 60 75 

R-square 099 0,99 0,99 

SSE 5395 30,30 372 

---- ----------------

Central Tropical 

Afnea Afriea 

Region 

(CA) (TA 

0,027 0,017 
0.537'" 0.488'" 

-0079 0.278'" 

-0,003 -0001 

0023 -0008 

0,023'" 0.019'" 
1.753'" 2.10'" 

60 300 

o 99 099 

27,63 131.10 

1 Thll lood crop output, Producor price, Weather Proxy and Fertillzer U::le are expressed ln loganthm, 
2 ~Hoducer priee IS the aggregate lood priees lagged one penod (t-l) *. **, *** lm ply signifleant at the 10, 5 and 

1 percent level, respec.tlvely 
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