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Abstract 
This monograph presents an overview of farming systems in the forest margins benchmark area 
(FMBA) of southern Cameroon.  The FMBA is a tool for conducting integrated ecoregional 
research on crop and natural resource management targeting the farming systems of the wet 
tropical forests of West and Central Africa.  Chosen over a gradient of resource use intensity, the 
benchmark is used to test and develop technologies with farmers over a range of asset 
endowments.  One of the required steps in effectively addressing farmers’ problems is to develop 
an understanding of household decision making in resource allocation and the factors that 
influence those decisions.  We attempt to contribute to that understanding by describing the 
existing agro-ecosystems (type and extent of cropping and livestock systems along with 
production constraints) and some structural elements of the agricultural sector in the FMBA 
(estimates of land uses, labor resources & demands, and size of agricultural markets).  We also 
examine how population pressure and market access affect the household’s choice of technology 
system (e.g. mix of cropping systems, level of input usages, field management practices etc.), 
commercialization strategies and their non-agricultural sources of income. We conclude the 
monograph with an examination of some historical impacts of macroeconomic and sectoral 
policies on resource use intensification in the FMBA. 
 
 
Résumé  
Cette monographie présente une vue d’ensemble des systèmes agraires dans la zone de 
référence des lisières forestières du sud-Cameroun (FMBA).  La zone de référence (FMBA) est 
un outil pour mener la recherche intégrée sur les systèmes agraires des zones de forêts 
tropicales humides en Afrique centrale et occidentale.  Choisie sur un gradient d'intensité 
d'utilisation des ressources naturelles, la zone de référence est employée pour examiner et 
développer des technologies avec des paysans sur une gamme variée de dotations des actifs 
(distribution des ressources). Une des étapes requise pour lever efficacement les contraintes des 
paysans est de développer  des connaissances sur les choix dans l’allocation des ressources et 
les facteurs qui influencent ces choix.  Nous essayons d’y contribuer en décrivant les systèmes 
agro- écologiques existants (type et étendue des systèmes de culture et de bétail avec les 
contraintes prioritaires) et quelques éléments structuraux du secteur agricole dans la zone de 
référence (évaluation de l’ utilisations de la terre, demande et ressource en main d’œuvre, taille 
des marchés agricoles). Nous examinons également comment la pression foncière et l'accès aux 
marchés influencent le choix de technologie (portefeuille des entreprises, utilisations des inputs, 
pratiques de gestion), les stratégies de commercialisation, et les sources des revenus non 
agricoles du ménage.  Nous concluons par une évaluation de quelques impacts historiques des 
politiques macro-économiques et sectorielles sur l’utilisation intensive des ressources naturelle 
dans la zone de la référence.  
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1.  Introduction 
The Alternatives to Slash and Burn (ASB) is a global research initiative that seeks to arrest 
environmental loss caused by deforestation due to slash and burn agricultural techniques.  The 
ASB goal is addressed through the development of technology alternatives to slash and burn, and 
through policy options capable of easing economic and social pressures to clear forest land for 
agricultural purposes.  ASB conducts research on three continents in three humid tropical forest 
ecoregions--the lowland dipterocarp forests of SE Asia, the western Amazon basin and the 
Congo Basin.  Research activities targeting slash and burn activities are conducted on the island 
of Sumatra, Indonesia; in the states of Acre and  Rondonia, Brazil, and in the forest margins of 
the Center and South Provinces in Cameroon.  Research in all sites is focused in benchmark 
areas, where intensive characterization and diagnosis are conducted.   
 This report presents the findings to date of ASB characterization activities conducted in 
the Forest Margins Benchmark Area (FMBA) of southern Cameroon.  Results are drawn from 
both secondary data sources and a characterization survey conducted jointly by IRAD and IITA 
in vJuly of 1994 in 15 villages (five from each block, n=225).   
 The report is organized into 7 sections.  The first section begins with an overview of the 
forest resources of the Congo Basin and highlights some of the critical issues for ASB in the 
nexus of population growth, environmental degradation and food security.  Section 2 describes 
the ecoregional approach to natural resource and crop management research.  The agro-
ecosystem of the FMBA is then characterized in section 3 with a focus on its various cropping 
systems.  Section 4 develops the structure of the agricultural sector with focuses on land uses and 
their coverage in the FMBA, as well as labor and agricultural markets.  Section 5 examines how 
resource use intensifies and commercialization proceeds as market access and population 
densities increase.  Section 6 examines the role that macroeconomic and sectoral policies can 
play in the intensification process.  The final section synthesizes findings and draws conclusions 
for technology systems improvement in the benchmark. 

1.1  Characterization of Forest Resources In the Congo Basin 
 ASB research in the FMBA mainly targets the forest ecoregions of 6 countries in Central 
Africa, Congo-Brazzville, Congo-Kinshasa, Gabon, Equatorial Guinea, Cameroon and the 
Central African Republic (CAR).  As classified by FAO (1997), forests in these countries range 
from the world’s second wettest rainforest (Debundscha on the western slope of Mt. Cameroon) 
to the very dry deciduous forests in the north of Cameroon and the CAR (mean annual rainfall 
between 200-500mm).  The research focus of ASB-Cameroon are the moist forest ecosystems.  
Extrapolation domains for the FMBA correspond to the FAO classifications of natural moist 
deciduous forest ecosystems (defined to include semi-deciduous and deciduous forests where 
mean annual rainfall is between 1000 and 2000mm) and the rainforest (rainfall > 2000 mm) 
ecosystem types. 
 The Congo basin drains the world’s second largest contiguous ecosystem of moist 
tropical forests.  Among the six countries whose boundaries enclose this ecosystem, the total area 
in rainforests and moist deciduous forests in 1990 was 1,923,840 km2 (more than four times the 
total area of Cameroon).  The rainforest ecosystems of  the basin account for 91.1% of Africa’s 
remaining rainforests. 
 Estimated rates of deforestation vary by forest ecosystem and countries:  The area-
weighted estimated deforestation rate from 1981 to 1990 was 0.54% yr-1 for the rainforests 
ecosystem and 0.51% yr-1 for the moist deciduous forest ecosystem (as reported in World Bank, 
1995).  Forest loss was estimated to be 999,200 ha yr-1 from 1981 to 1990.  The highest rate of 
deforestation was 0.7% yr-1 in the rainforest ecosystems of the CAR and the lowest was 0.2% yr-1 
in Congo-Brazzaville.  Barnes (1990) predicted that by the year 2040 the extent of forest 
ecosystems in the Congo basin countries would decline by 26.2% based on FAO estimates of 
1980 forest cover, the World Bank model of logistic population growth and assuming no change 
in deforestation rates.  More recent FAO estimates for 1990 to 1995 place the extent of forest 
loss at 1,142,000 ha yr-1 (an average rate of 0.6% yr-1) (FAO, 1997).  By comparison, in 
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Indonesia over the same period the estimated forest loss was 1,084,000 ha yr-1 (a rate of 1.0% per 
year) and for Brazil the estimate was 2,554,000 ha yr-1 (a rate of 0.5% per year). 

1.2  Productivity of Slash and Burn Agriculture in the Congo Basin 
A recent assessment of tropical deforestation in Central Africa found smallholder slash and burn 
farming under the pressure of rural population growth to be the major cause of deforestation 
(FAO, 1997).  This is in contrast to Latin America where government resettlement schemes and 
cattle ranching were major causal factors and in Asia where a combination of increasing rural 
intensification, government settlement schemes, and plantation program were to blame. 

1.2.1.  A Call to Arms 
Low agricultural productivity growth in Central Africa has contributed to an extensification of 
the forest margin.  Overall annual growth in agricultural production in the Congo basin countries 
is considerably less than population growth (2.1% yr-1 versus 2.9% yr-1 ).  To address this 
unsustainable situation, Serageldin (1991) has called for a doubling in agricultural productivity 
to achieve 4% production growth yr-1 as a key element in the strategy for saving rainforests in 
Central Africa.  Cleaver (1993) in a strategy paper for African agricultural development has  
highlighted the nexus of rapid population growth, environmental degradation and agricultural. 
 Achieving 4% production increases will require massive efforts on several fronts.  The 
political instability that has characterized the region since independence has slowed the 
development of the essential agricultural support services and infrastructure needed to support an 
intensification of production. As a result, agricultural techniques in the Congo basin are 
extensive with slight use of fertilizers or improved varieties. 
 Agricultural labor productivity is closely correlated with rural income.  Increases in 
labor productivity should be the focus of rural policies that strive to enhance rural incomes 
especially in the relatively labor scarce Congo basin.  Figure 1 compares the labor productivity 
of Brazil and Indonesia with the sub-grouping of Congo basin countries.  The stagnant growth of 
both Cameroon’s and the Congo basin’s labor productivity in the 1980s is in clear contrast to the 
rapid growth in Indonesia and Brazil.  Agricultural research in the Congo basin needs to focus on 
the development of labor saving and investment reducing innovations that are best suited to the 
endowments of the capital-poor and labor-poor rural economies of the region (Bosc and Freud, 
1993). 
 When research has been successful in developing labor- or capital-saving interventions 
(e.g.  early maturing cassava, cocoa, and coffee varieties; oil palm hybrids with slow growing 
trunks to reduce harvesting labor), institutional failures have often limited their spread in the 
region.  Included among the major institutional failures are inadequate or nonexistent input 
supply distribution systems, seed multiplication, weak extension services, a lack of rural savings 
institutions, marketing and credit supply.  Rural policies should strive to overcome these 
institutional weaknesses by empowering and legalizing farmer organizations, and assisting them 
in the propagation of improved cassava, yams, plantain, upland rice varieties, and open 
pollinated maize varieties that are currently on the shelves of IITA, WARDA and the national 
research systems.   Another important area for government action is to improve the rural road 
network across the region which in its current abysmal state often reduces the spatial extent of 
commercial agricultural production to urban peripheries.  
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Figure 1.  An index of average labor productivities in three humid forest zones of the tropics. 
 
 In countries where research programs have maintained activities, there has been a 
tendency in the past to neglect small farmers and their constraints in favor of on-station research 
with a carryover of the colonial bias in favor of export crops until as recently as 15-20 years ago.  
In sum, varietal innovations to increase productivity growth in food and tree crops are either not 
yet developed or are not yet within the reach of most 
slash and burn farmers in the basin. 
 Land productivity in the region increased 
slightly more than labor productivity although the gains 
were modest (Table 1).  Part of the increase can be 
attributed to the increase in labor input over this period.  
The labor–land ratio in 1990 was estimated at 0.74 
persons ha-1 as compared to 0.69 persons ha-1 in 1980.  
This seems relatively high and is on the same order with 
the labor surplus economies of Asia (Hayami and 
Ruttan, 1985).  However, unlike Asia where there is an 
abundance of labor relative to land, the high labor–land ratio in the Congo basin reflects the 
difficulty task of clearing and cultivating extensive areas in forest ecosystems using for the most 
part only rudimentary tools.  If the labor–land ratio in the Congo basin were measured as the 
ratio of labor to both cropland and fallow fields it would decrease significantly.   

Table 1.  Land Productivity and Labor 
per Hectare Indices in Congo Basin 
Countries 
 land 

productivity 
labor per ha 
of crop land 

1980  100  100  
1990  116.3  105.7  
Source: compiled from 1991 FAO Yearbook 
of Agriculture 
 

1.2.2  Sedentarization and Intensification 
 One of the defining features of  a shifting cultivation or swidden agricultural system is 
that as long as the fallow period is adequately maintained, farmers will not usually increase the  
labor input on a given piece of land.  However, as already seen the labor input per ha increased 
by 6% from 1980 to 1990.  This increase is explained by the differences that exist between the 
agricultural systems of the Congo basin and swidden agricultural systems.  First with the 
exception of a few nomadic forest peoples, most Bantu societal organization in the region has 
become sedentarized (Diaw 1997).  The practice of  relocating the community every 15 to 40 
years,  to more fertile lands no longer occurs (Weber, 1977).  The development of rural roads and 
the penetration of merchandise trade have been instrumental in driving this change over the last 
100 years.  Agricultural systems in the Congo basin while still maintaining their household 
subsistence role, are now also a source of commercial activity requiring regular access to 
markets.  With sedentary agricultural communities located along rural communication networks, 
the spatial extent of a village farming system will be limited by the distance from house to field.  
As the village population increases, farmers choose to intensify the production of fallow plots 
close to the household rather than moving the agricultural frontier even farther into forest lands 
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(Angelson 1996).  This process will be accelerated by market access and the increasing 
commercialization of agriculture.  Although forest lands for conversion may exist in the 
hinterlands, communities already integrated into the market system will not move to those 
hinterlands if there is no link to external markets. 

1.3.  Rural Population Densities and Deforestation in West and Central Africa 
One of the most often cited causal factors of deforestation is the effect of rural population 
pressures.  This impact was investigated at the macro-level by regressing rates of  deforestation 
on both rural and total population densities for 1995 for a subset of African countries that still 
have significant tropical forest resources.  In preliminary data screening Sierra Leone with a 
density of 40 inhabitants km-2 and a deforestation rate of 3.0% presented itself as an outlier and 
was dropped from the analysis.  The best fit was given by the quadratic form for both measures 
of population density.  Between the two specifications the best fit of the model was obtained by 
using rural densities instead of total population densities. The results (t statistics in parentheses) 
confirm a strong nonlinear relationship between the rate of deforestation and population density:   
 
DEFOR = .205384 + .044004 RURDEN   - .000448 RURDEN2  adj.  R2 = .754 
    (6.010)   (-5.058)   F(2,12) = 22.5 
 
DEFOR = .243925 + .025563 TOTDEN   -  .000172 TOTDEN2  adj.  R2 = .594 
    (4.092)   (-3.239)   F(2,12) = 11.2 
 
where   DEFOR  =  1995 estimated annual percent rate of deforestation 
  RURDEN  =  rural inhabitants km-2 
  TOTDEN =  rural + urban inhabitants km-2 
 
 The regression indicates the highest rate of deforestation (approximately 1.3%) at a rural 
population density of roughly 50 inhabitants km-2 (Figure 2).  As population densities increase 
beyond 50 persons, the rate of deforestation declines.  The estimated mean elasticity of 
deforestation with respect to a change in rural density is 0.692 (e.g.  increasing the rural density 
by 2.6 persons above the mean density of 25.6 persons km-2 would increase the rate of 
deforestation by 6.92%  from 0.78% yr-1 to 0.83% yr-1).  Residual analysis reveals Cote d’Ivoire, 
Cameroon and Congo-Brazzaville as more efficient relative to the rest of the sample in reducing 
their rates of deforestation given their population densities.  Countries, which have been least 
effective are Guinea, Benin, Gabon and Togo. 
 We hypothesize that the inverted–u relationship between population density and 
deforestation reflects the increasing value attached to remaining forest resources as rural 
densities rise.  With this increase in social value both state and local institutions evolve for forest 
preservation.  
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2.  The Ecoregional Approach of ASB 

2.1  The selection of the Forest Margins Benchmark Area (FMBA) 
IITA and IRAD  were guided in their selection of the FMBA by several criteria.  The FMBA was 
chosen to encompass a broad set of biophysical and socio-economic factors (critical to defining 
research and development domains) in order to ensure the extrapolation of resource management 
results across the ecoregion.  The forest margins benchmark covers a contiguous gradient of 
population, market access and resource use intensity (Figure 3). 
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The benchmark was also chosen to encompass other active research institutes and the 
nfrastructure conducive to bringing to bear the multidisciplinary scientific mass needed for the 
evelopment of rapid innovation. Included among the research and development organizations 
ctive in the FMBA are the first two agricultural experiment stations established in Cameroon (at 
koemvone in 1949 and Nkolbisson in 1954), the University of Yaoundé, ICRAF, CIFOR, 
RSTOM, CIRAD, FAO, WWF, WCS, the World Bank, the national ministries including 

griculture and scientific research, and various NGOs and farmer federations. The close 
roximity of research and development institutes in and around Yaoundé provides rich 
pportunities for collaboration and exchange on a broad spectrum of issues.  Yaoundé also 
rovides the opportunity to study the impact of urban market access on traditional slash and burn 
ystems.1 

Ebolowa, the provincial capital of the South, anchors the lower end of the benchmark 
here collaboration with the research station at Nkoemvone and an antenna of the national 

gricultural university are ongoing.  The Humid Forest Experiment Station of IITA located on 
he Mbalmayo Forest Reserve is centrally located in the Mbalmayo block.  The research 
pproach of the station uniquely supports the on-farm research in the benchmark villages.2  
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 It is the second largest city in Cameroon with a population estimated at 1 million. 
 All experimental plots are cleared, tilled and weeded using strictly manual techniques. 



Managed by researchers to simulate conditions found on farmers’ fields, the station focuses on 
understanding the fundamental processes associated with slash and burn agriculture and develops 
prototype models for on-farm adaptation. 

2.2  Domain Definition and Extrapolation  
Developing improved methods for managing natural resources and cropping systems that can 
conserve or improve the resource base has proven time and again to be a difficult task. The 
ecoregional benchmark approach is designed to overcome some of the inherent difficulties of 
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Figure 3.  ASB Forest Margins Benchmark. 
 
effective natural resource management research and commodity development in heterogeneous 
environments.   
 In contrast to varietal innovations such as the high yielding dwarf wheat and rice 
varieties of the Green Revolution which were successful over a wide geographic area, the 
adoption of many NRM innovations is conditioned by the variability in Africa of biological, 
physical, and socioeconomic variables over scales ranging from fields, landscapes, households, 
communities, watersheds, and regions.  The spread of seed and planting material innovations 
also faces problems posed by a highly heterogeneous environment and the wide diversity of 
staple food crops across the region.  The efficient supply of both NRM and seed innovations 
must find methodologies for addressing this widespread heterogeneity.   
 Spanning the FMBA across a gradient of biophysical and socio-economic conditions 
allows the investigation of a continuum of research and development problems over a range of 
resource use intensities. Once an innovation is developed, the location-specific nature of demand 
requires a methodology for scaling-up for broader impact.  Thus characterizing and 
understanding the underlying patterns in heterogeneous environments and is crucial both for the 
benchmark and the larger ecoregion. Natural resource management research must develop and 
target resource-conserving interventions to regions where the private benefits are most likely to 
be of sufficient magnitude to induce behavioral change.  Identifying the underlying causal 
conditions under which this is likely to be the case and the spatial extent of those domains can 
greatly increase the environmental and economic impact of such research.   
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 Once domains are identified, resource degradation and management problems are then 
diagnosed and prioritized. Characterization across the ecoregion is particularly important for 
setting broad research priorities.  Once ecoregional priorities are identified, further in-depth 
diagnosis is conducted on the corresponding domain within the benchmark.  Criteria for 
prioritization should include the importance of the problem, the spatial extent of the domain and 
the likelihood of resolving the problem.  After problem diagnosis and prioritization, the 
development of appropriate interventions (primarily in an on-farm participatory multi-
disciplinary approach) is undertaken within a similar domain in the benchmark.   
 Several approaches to characterization and domain definition are being developed for the 
FMBA.  Macro-characterization of both the moist savanna and humid forest ecoregions has been 
conducted using secondary data sources and key informant interviews (Manyong, et al., 1996a, 
1996b).  Another approach currently being pursued at ICRAF’s Decision Systems Support unit is 
the development of multi-variate benchmark similarity indices using a GIS of digital elevation, 
road and population densities, access to towns (markets), climatological data, and a normalized 
difference vegetation index (NDVI).  Other approaches include probabilistic Bayesian models of 
the risk of deforestation across the Congo basin (including the FMBA).  These models predict 
where risk of deforestation due to slash and burn practices is highest and should be useful for 
targeting natural resource management interventions to appropriate domains for further adaptive 
testing and development. 
 Another characterization approach currently being implemented as part of the 
Ecoregional Program for the Humid and Sub-Humid Tropics of Sub-Saharan Africa (EPHTA) is 
a resource management survey administered on a uniform grid-sampling basis.  The goal of the 
survey is to define rural development patterns spatially.  Typically a higher resolution of 
characterization is necessary in the benchmark in order to better target interventions.  For the 
EPHTA resource management survey a sampling grid of 10’ by 10’ is used in the benchmark, 
while a grid of 30’ by 30’ is proposed for the broader ecoregion. 
 The linkages and complementarities among various characterization approaches should 
be exploited.  The greater wealth of information available in a RMS for precisely defining 
development patterns (cropping systems, field management practices, purchased input use, 
revenue sources, etc.) must be weighed against its high cost of implementation. Correlations 
between pixels of a particular RMS development pattern with the data layers available in 
regional GISs could be exploited to determine extrapolation domains across a wider area at a 
much lower cost.  Further development of GIS modeling capacity in the NARSs of the Congo 
basin should be a priority for future training activities. 

2.3  Pilot Villages for On-farm NRM Research  
 The village in most of Africa and certainly the Congo basin is a well defined, social 
construct of central importance.  Nearly every Cameroonian, even if they have lived all of their 
life in a town,  still maintain strong ties to their patrimonial ancestral village, which defines 
traditional values, norms  and customs.   
 Within the benchmark, six villages have been chosen as representative of the range of 
resource use intensities likely to be found in the Congo basin ecoregion.  In these villages 
technological and management interventions are being developed and tested in both researcher-
and farmer-managed trials.  The six villages are located across the gradient of resource use 
intensities in the FMBA. These six villages were among the 15 villages in which ASB household 
interviews were conducted (Figure 3). 
 The northernmost pilot village is Nkometou II in the Yaoundé block which lies on the 
national road to the western provinces and has excellent access to the Yaoundé market.  
Nkometou falls under the administration of the Obala subdivision, which has the highest rural 
population density (72 persons km-2) among the subdivisions encompassing the 6 villages. 
Nkolfoulou, is even closer to Yaoundé, but lies within a subdivision (Soa) with lower population 
density (39 persons km-2).  This village is close enough to Yaoundé (12 km) that many of its 
population are employed in Yaoundé.  Consequently labor is a constraint because of its high 
opportunity cost.  In the Mbalmayo block, the village of Awae, south of Mfou is characterized by 
relatively poor market access and moderate population pressures (37 persons km-2).  Mvoutessi 
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lying on the paved road between Mbalmayo and Sangemelima has good market acccess and 
abundant land resources (17 persons km-2).  In the southern Ebolowa block, Akok has abundant 
land resources (7 persons km-2) but is relatively inaccessible with low vehicular traffic.  In 
contrast, Mengomo, lying on the main Gabon-Equatorial Guinea trade route, has good access to 
the frontier market at Abang Minko’o, high vehicular traffic and low population pressure (4 
persons km-2). 
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3.  Agro-Ecosystems in the FMBA 

3.1  Soils and Climate 
 Land uses and soil suitability for the three most important soil groups are presented in 
Table 2.  In general the soils of the basin are best suited to closed-cycle perennial tree crops 
tolerant of acid conditions (coffee, oil palm, rubber and to a lesser extent cocoa).  At lower 
elevations (<500 m), Hevea, which can grow on soils with a pH as low as 4.0, is particularly 
suited. Mineral fertilizers can be effectively used when humic base saturation is high.  The soils 
in the Congo basin are predominantly Ferralsols (62%), Nitosols (12%), Ferralic Arenosols 
(11%) Gleysols (5%), Acrisols (2%) and  Luvisols (2%) following the FAO (1977) classification 
system (Annex Table 1). 
 There are two major geological regions which characterize the agroecological zone–the 
central African basement complex and the Congo basin.  The former is mainly composed of 
highly metamorphic and granitized crystalline rocks while the latter consists of Precambrian 
rocks covered by sediments believed to be up to 3 500 m in thickness (FAO 1977). The 
geomorphology of the Congo basin has an average altitude of 400 meters and rises to the uplands 
and plateaus forming the rim. The dissected and undulating plateau of central and eastern 
Cameroon with an elevation ranging from 600 to 800 m is on the northwest rim.  Within the 
FMBA moving fom north to south, average elevations are lowest along the Sanaga river (350 m), 
before quickly rising to 700–800 m around the Yaoundé area, then descending into the Nyong 
river valley (640 m in Mbalmayo) then rising to 700–800 m just to the north of Ebolowa before 
falling again (550 m) as the Ntem river defining the Gabon–Equatorial Guinea border is 
approached.  Along the Atlantic coast a narrow coastal plain is bordered by the Gabon-
Cameroon plateaus with altitudes ranging from 600 to 1000 m. 

Table 2.  Land use and soil suitability for some of the major soil classes in the Congo basin. 
Soil Class Crop suitability Comments 
Orthic Ferrasols 
(Oxisols--Ustox or 
Orthox) 

Cocoa, coffee, oil palm, rubber if  clay content high and humus-
bearing horizon with good base saturation; rubber only for poorer 
sandy units 

low content of 
fertilizing elements.  
Dark red or red-
yellow soils. 

Rhodic Ferrasols 
(Oxisols-Eutrustox) 

Coffee, plantain/bananas, maize, groundnuts and traditional crops highest agricultural 
value of Ferrasols.  
Dusky-red. 

Xanthic Ferrasols 
(Oxisols-Ustox) 
 

If clay content > 30% very suitable for rubber and oil palm, suitable 
for coffee and moderately suitable for cocoa.  If clay content < 30% 
suitable for rubber, moderately suitable for oil palm and coffee, not 
suitable for cocoa.  Continous intensive cultivation of annuals is 
possible if mineral fertilizers are applied.   

low base saturation, 
no mineral reserve. 
Yellow. 

Dystric Nitosols 
(Ultisols) 

Good for rubber, oil palm, and coffee.  Moderately suitable for cocoa.  
Soils react favorably to mineral fertilizers.  Soils are preferred to 
Ferrasols for cultivation of food crops 

soils of medium value, 
subject to erosion, 

Eutric Nitosols 
(Alfisols) 

Best soils for cocoa.  Also very suitable for coffee, oil palm and 
rubber.  Suitable for all foodcrops. 

high fertility, among 
best soils of the 
tropics 

Ferralic Arenosols 
(Psamments) 

Poor soils for agricultural purposes, supporting only meagar 
subsistence agriculture (pearl millet, cowpeas, and cassava).  Not 
suitable for modern agriculture, only suitability is extensive livestock 
grazing. 

lie underneath the 
savannas of southern 
Congo-Kinshasa. 

Dystric gleysols  
(various) 

Not used for agriculture in Congo basin. poorly drained, 
swamp forest on 
sandy substratum 

Humic gleysols 
(various) 

Those under swamp forest are not suited to agriculture.  When 
covered with papyrus marsh are suitable for rainfed and dry season 
agriculture following drainage.  Application of fertilizers can make 
these soils highly suitable for plantain/bananas and intensive 
cultivation. 

requires considerable 
agricultural 
engineering to make 
suitable 

Source:  FAO-Unesco Soil map of the world: Volume VI Africa, 1977.    
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 Soils in the benchmark fall into the FAO grouping of Orthic Ferrasols with the exception 
of some alluvial soils in the northern most portion of the benchmark along the Sanaga River. The 
peneplain on which these soils have evolved varies from level–undulating to rolling–hilly terrain.  
Soil parameters measured in the three blocks indicate medium to low fertility.  At Ebolowa, the 
organic matter, the clay content and the cation exchange capacity are satisfactory, while soil pH 
is acidic (pH <5.0). Soil at Mbalmayo and Yaoundé tends to be neutral (pH>5.0) (Table 3).   
Most soil parameters (clay content, organic matter, cation exchange capacity) decrease as soil 
depth increase (Table 4).   Management of these forest zone soils is not an easy task. Besides 
macronutrients, other factors such as runoff, aluminum toxicity and nutrient balance should be 
taken into account for an efficient soil management program. 

Rainfall patterns across the Congo basin are bimodal.  Annual rainfall in the FMBA is 
also bimodal and varies from 1 350 mm to the north of Yaoundé to 1 900 mm in the area just 
south of Ebolowa.  The heaviest rains fall in April–May and September–October with a short dry 
season occurring in July–August and a longer dry season from mid November–February  (Annex 
Figure 1). 

3.2  Cropping Systems 
A recent characterization of agricultural systems across Central Africa examined the extent of 
principal cropping systems (Manyong et al 1996a).  The study focused on humid and sub-humid 
portions below 1 200 m in 5 countries (all the countries with which this report is concerned with 
the exception of Equatorial Guinea).  As most production takes places in multiple cropping 
systems, the crop used to designate the system is the most important in the system. The 
predominant cropping system is cassava-based (49.5% of agricultural lands).  The authors of the 
study documented a concentration of plantain-based cropping systems in southern Cameroon, 
CAR and northwestern Congo-Brazzaville as well a large portion of Congo-Kinshasa lying 
between the Kasai and the Congo rivers (covering an estimated 10.5% of land area).  In the east-
center portion of the Congo basin (southwest and northeast of Kisanganyi) rice-based cropping  
systems predominate (9.9%). Other important systems were coffee-based (10.1%) and maize-
based (5.4%). In general, most food crops are grown in multiple cropping sytems although there 
is a tendency towards monocropping systems for commercial food production in areas with good 
market access.  Successful intercropping systems are often more efficient because of (1) better 
utilization of available solar radiation, (2) higher efficiency in utilizing soil or fertilizer-applied 
nutrients, (3) fewer problems with weeds, pests, and disease control, and (4) better use of 
available manual labor (Sanchez 1976). 
 
 

Table 3.   Selected top soil (0-15 cm) parameters at Cameroon benchmark sites. 
  Soil parameters 
 
 
Site 

 
 
USDA class 

 
 
Munsell 

 
Clay  
(%) 

 
OM  
(%) 

 
 
pH 

Ca  
meq 
100g-1 

Mg  
meq 
100g-1 

K  
meq 
100g-1 

 
 
CEC 

 
Yaoundé 

Phodic 
Kandiudult 

 
2.5 yr 

 
31 

 
2.5 

 
5.2 

 
2.6 

 
1.0 

 
0.1 

 
3.7 

 
Mbalmayo 

Typic 
Kandiudult 

 
10 yr 

 
25 

 
4.8 

 
6.5 

 
5.2 

 
1.8 

 
0.2 

 
7.2 

 
Ebolowa 

Epiaquic 
Kandiudult 

 
10 yr 

 
42 

 
3.2 

 
4.8 

 
3.0 

 
0.9 

 
0.2 

 
7.2 
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Table 4.   Selected top soil (50-60 cm) at Cameroon benchmark sites. 
 Soil parameters 
 
Site 

 
Munsell 

Clay  
(%) 

OM  
(%) 

 
pH 

Ca  
meq 100g-1 

Mg  
meq 100g-1 

K  
meq 100g-1 

 
CEC 

 
Yaoundé 

 
2.5 yr 

 
60 

 
0.3 

 
5.0 

 
0.4 

 
0.4 

 
0.0 

 
1.4 

 
Mbalmayo 

 
10 yr 

 
64 

 
0.5 

 
5.1 

 
1.3 

 
0.4 

 
0.1 

 
4.3 

 
Ebolowa 

 
10 yr 

 
72 

 
0.7 

 
4.8 

 
0.4 

 
0.4 

 
0.1 

 
4.3 

 
 Cropping systems in the FMBA differ significantly across the three intensification blocks (Table 
5). However the one constant in all three blocks was the importance of the groundnut field.  The 
groundnut field or afub owondo is a mixed food crop system that is managed by women.  This cropping 
system is the chief source of household food security.  Eighty-nine % of the households in the 3 blocks of 
the benchmark reported this system.  The dominant crops are cassava, which is the chief starch source, and 
groundnuts, which are the chief source of plant protein.  Other important crops in this system include 
maize, cocoyams, plantains, and leafy vegetables which are consumed at nearly every meal (Gockowski 
and Ndoumbé 1999). This system is grown in a fallow rotation with the majority of households clearing 
and planting two groundnut fields--the first is planted in mid-March and the second in September 
(Annex Figure 2).  In areas where land is abundant the fallow period may extend to 10 or more 
years (Mbalmayo and Ebolowa blocks), however, even in land abundant areas this field is often 
cultivated in shorter period fallow fields because of the rapidly increasing labor requirement for 
clearing as fallow period lengthens. In areas where the melon field is still a part of the farming 
system this field typically follows after a fallow succession of 2 to 3 years (Westphal 1981, 
Mutsaers et al. 1981, Guyer 1984).  The field is only planted once to groundnuts and cassava; 
following the harvesting of the cassava after 12 to 18 months, the field is returned to fallow.  In 
short fallow systems there is often always some residual crop in the field (cassava, cocoyams, 
plantains) which provides a certain level of food insurance for the household.  However the 
increase in food security provided by this residual production can lead to serious pest and disease 
problems as these plants serve as reservoirs. Increases in the productivity of this field system 
would deflect further deforestation. 
 The next most common system among farm households is the cocoa plantation system 
(78 % reporting).  In terms of frequency cited cocoa plantations were the most common system 
in the Ebolowa block (Table 6).  The cocoa cropping system is also planted following slash and 
burn.  Very limited, new plantings of cocoa have occurred since the downturn of the late 1980s.  
The majority of cocoa plantations are old, with initial establishment occurring over 25 years ago 
or more.  Trees are replaced as they die off if the farmer is motivated by price incentives.   

 

Table 5. Frequency of different cropping systems, by intensification blocks. 
Cropping systems Mbalmayo Ebolowa Yaoundé Overal

l 
prob1 ni 

 -----------% of households-----------   
 
1. groundnut-based mixed fields 

 
85 

 
91 

 
91 

 
89 

  
223 

2.  cocoa plantations 74 96 63 78 *** 222 
3.  plantain/banana fields 55 85 68 70 *** 222 
4.  horticultural monocrop systems  32 38 74 48 *** 220 
5.  other mixed food crop fields 41 33 52 42 * 223 
6.  Cucumeropsis based fields 21 55 27 33 *** 223 
7.  home gardens 24 33 42 33 *** 223 
8.  robusta coffee plantations 4 0 4 3  220 

1 Chi square statistic with 2 d.f.   *** prob <.01,  ** prob <.05,  and * prob<.10. 
Source: ASB household benchmark survey. 
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Table 6.  Five most frequent cropping systems by intensification blocks 

rank Mbalmayo Ebolowa Yaoundé Overall 
1. mixed groundnut   cocoa mixed groundnut  mixed groundnut 
2. cocoa mixed groundnut horticultural  cocoa 
3. plantain/banana  plantain /banana   plantain/banana plantain/banana 
4. other mixed crop Cucumeropsis-based  cocoa horticultural  
5. Horticultural horticultural other mixed crop  Cucumeropsis-based 

 
Because of the age of these plantations, they are also rich sources of other perennial species both 
indigenous and exotic which have been selectively allowed to remain in plantations as shade 
trees because of their important use values (food, medicine, palm wine, timber).  These 
agroforests over 25 years in age with their well-developed canopies also serve as significant 
stores of carbon. 

The plantain/banana-based cropping system is the third most frequently encountered, 
grown by 70 % of households interviewed in the ASB survey.  Among the most commonly 
associated crop in these systems are cocoyams (Xanthosoma sagittifolium).   The incidence of 
this field type was highest in Ebolowa followed by Yaoundé.  These systems are usually targeted 
to long fallow fields or secondary forest as the crop does best when high levels of soil organic 
matter are present.  Further research on how farmers have adapted this field system to the short 
fallow systems of Yaoundé is warranted.  These longer fallow are also less subject to nematode 
pressures.  This field system was most targeted by cocoa farmers following the collapse of the 
cocoa sector in 1989 as a means of replacing lost cocoa revenues.  Agronomic and genetic 
improvements in these systems would directly reduce pressure on the forest margins given a 
relatively limited market demand. 
 The melon or “esep” cropping system is cultivated following either long fallow (15+ 
years) or as a primary forest conversion.  This system, traditionally managed by men, targets the 
production of Cucumeropsis manni a Cucurbit grown for its rich oilseed, which in the past was 
often used to pay the bride’s price (Guyer 1984).  Plantains and cocoyams are also frequently 
associated with the melon crop.  This is still a very common field type in the Ebolowa block of 
the benchmark where over half of the households report it.  In the Mbalmayo block, many 
households have shifted their long fallow fields from Cucumeropsis to plantains and cocoyams 
because of the burgeoning urban demand of Yaoundé.  This system also serves a role in 
establishing and maintaining customary tenure rights to the land in those areas where this field 
type is still commonly encountered (Diaw 1997).  The traditional cropping sequence is to follow 
the  melon harvest with a two to three year fallow period (during which time the larger woody 
biomass that was not burned further decomposes) before cultivating the mixed groundnut field.  
 Monocrop systems are new in the farming systems of southern Cameroon, appearing on 
a substantial basis only in the last 20 to 25 years.  An estimated 73% of households in the 
Yaoundé block now have this cropping system roughly double the percent of households in the 
other two blocks.  This cropping system primarily targets household commercial goals.  Among 
the crops which are grown in these systems are tomatoes, okra, hot peppers, maize, leafy greens 
(in the dry season) and less frequently cassava and yams. These are largely male-managed 
systems (with the exception of cassava, yams and leafy vegetables where women farmers are 
actively adopting these systems).   The slowing of  rural–urban migration by young men in the 
Lekie and Mefou divisions (see section 6.2) has been associated with the widespread adoption of 
horticultural monocrop systems in these divisions (Gockowski and Ndoumbé 1999).  Other slash 
and burn annual cropping systems of less importance include other mixed food crop fields 
without groundnut and home gardens.  Land in the forest zone is generally inherited from the 
father to the sons when the former dies.  The diversity of cropping systems requires their 
prioritization to identify interventions, which will have extended impact. 
 Maintenance of soil fertility in all cropping is achieved largely through the system of 
fallow rotation.  The critical parameters determining the effectiveness in futility restoration are 
the fallow period, number of previous cropping cycles and the natural soil fertility.  Forest lands 
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controlled by the individual farmer were much more common in the Mbalmayo and Ebolowa 
blocks (Table 7).  Similarly, fallow fields of more than five-year durations were significantly 
more frequent in these blocks.  In the Yaoundé block where land constraints are most 
pronounced 54% of the households were managing fallow rotations where the maximum fallow 
period was less than 6 years. 

Table 7.  Frequency of fallow fields by blocks. 
 Mbalmayo Ebolowa Yaound

é 
Overall   

 ----------------% of households------------- prob1 ni 
fallow fields   6-10 yr 73 70 45 62 *** 221 
fallow fields 11 years + 67 67 21 51 *** 221 
forest lands  85 88 33 68 *** 221 
only fallow fields  <6 years 25 30 54 37 *** 190 

1 Chi square statistic with 2 d.f.   *** prob <.01 
 

3.3  Livestock Systems 
Crop-livestock-environmental interactions in the benchmark and throughout the Congo basin are 
less frequent than other parts of Africa.  Because of trypanosomiasis, cattle raising is largely not 
an option in the Congo basin with the exception of a few trypanotolerant races such as the 
N’Dama.  Thus the dynamic seen in the Amazon basin where cattle ranching has been among the 
chief agricultural causes of deforestation plays practically no role in the Congo basin.  There are 
important populations of dwarf goats, sheep and pigs in the basin.  Generally, this smallstock 
sector is extensively managed and of low productivity.   
 The underdevelopment of the smallstock sector and its lack of integration with cropping 
systems is being addressed in a collaborative research and development effort by  IRAD, IITA, 
the extension service, and several NGOs.  Animal manures in the benchmark area  generally not 
used except in the peri-urban production of leafy vegetables and other horticultural crops.  The 
intensive production of  swine, broiler chickens, and eggs occurs predominantly around the 
Yaoundé urban periphery where several  feed stores are found.  This production is highly 
seasonal with the peak occuring around the holiday seasons of  December and January.  In rural 
areas of the FMBA, households will usually possess a few chickens, while less than half were 
found to own any smallstock (pigs, goat, or sheep) (MINAGRI, 1992).  Households owning 
smallstock  generally leave them to range freely across the landscape.  Commercial livestock 
production of goats, pigs and sheep in the four divisions of the FMBA was estimated at  364.7 
million FCFA in 1984.  This sum represented only 1.2% of the total farm sales in these divisions.  
Table 8  presents the most reliable livestock statistics for the 4 divisions of the benchmark 
available. 

Table  8.  Structural parameters of the livestock sector in the FMBA, 1984. 
 Goats Pigs Chickens 
 
 
Divisio
n 

 
% of 
farms 

average 
herd 
size 

value of 
sales 
M FCFA 

FCFA 
per 
animal 

 
% of 
farms 

average 
herd 
size 

value of 
sales 
M FCFA 

 
% of 
farms 

average 
flock 
size 

Lekie 36.2 2.2 29.8 9,900 19.8 1.8 61.8 25.7 6.9 
Mefou 19.1 3.2 79.6 7,200 33.3 2.2 64.3 17.2 5.7 
Nyong 
et So’o 8.3 3.7 16.6 10,800 19.3 3.0 41.4 10.9 8.1 

Ntem 37.4 3.6 44.3 12,000 40.3 6.6 28.2 43.7 6.7 
Total 25.2 3.2 170.3 9,975 28.2 3.4 195.7 24.4 6.9 
Source: Minagri (1992) 
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3.4  Production Constraints 
Famers were queried about 16 potential problems and asked to classify each as  “no problem,” a 
“minor problem,” or an “important problem”. Among this set the five most important were grass 
weeds, stem borers, broadleaf weeds, rodents and plant diseases (Table 9).  There were 
significant differences in the frequency in which households cited these potential problems as 
actual problems across blocks (Annex Table 2).   

Many of these differences can be related to the increasing intensification of resource use. 
The incidence of poor soils was cited more frequently in the short fallow system of the Yaoundé   

Table 9  Five most frequently cited agronomic problems by block 
rank Mbalmayo Ebolowa Yaoundé Overall 
1. Grass weeds Rodents Grass weeds Grass weeds 
2. Stem borers Broad leaf weeds  Stem borers Stem borers 
3. Rodents Grass weeds Poor soils Broad leaf weeds 
4. Plant diseases Stem borers Broad leaf weeds Rodents 
5. Broad leaf weeds Birds Termites Plant disease 
Source: ASB survey 
 
block.  Similarly the problem of  grassy weeds in these short fallow systems was much higher in 
Yaoundé and Mbalmayo, a phenomenon that has been documented as part of the intensification 
process (Boserup 1965).   The problem of termites was also significantly higher in the Yaoundé 
block; this is apparently related to the invasion of cellulose-feeding savanna termites which in 
contrast to forest termites are more damaging to crop production (person. comm. S. Hauser).  
Rodents and other mammalian pests were the most frequently cited “important” problem in the 
Ebolowa block and the third most in the Mbalmayo block.  The most common pests are 
grasscutters, cane rats, small monkeys, and in the more remote areas of the south chimpanzees 
and occasionally gorillas and forest elephants.  In the Yaoundé block simian agricultural pests 
have largely disappeared.  Since 2000, cassava root rots and the African root and tuber scale 
have particularly troubling for cassava producers with estimated average losses due to the latter 
exceeding 35% in parts of the Ebolowa block (IITA unpublished data). 
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4.  Structure of the Agricultural Sector 
We now turn to the structure of the agricultural sector in the FMBA.  Areas in various land use 
categories (cropping systems), distributions of field size, estimates of average farm size, 
producer numbers, labor endowments, labor institutions and the nature of marketing–food 
processing within the FMBA are investigated. 

4.1 Farm and field size 
Fields planted to annual crops in the first cropping season (March to July), and the second 
cropping season (August-November) were not measured but only counted according to type 
(Annex Tables 3 and 4).  Overall the mean household cultivated an estimated total of 7.30 annual 
and perennial crop fields with significant differences seen across blocks (Yaoundé=8.08, 
Mbalmayo=6.24, and Ebolowa=7.36). 
 Significant differences across blocks (p<.05) in mean counts were found for the long 
fallow melon field (highest in Ebolowa); horticultural fields (highest in Yaoundé); home gardens 
(highest in Yaoundé);  plantain/banana fields (highest in Ebolowa); and cocoa plantations 
(highest in Ebolowa).  Cocoa plantations, melon fields and plantain fields are all extensive 
systems that are readily adapted to the low labor–land ratios in the Mbalmayo and Ebolowa 
blocks.  Melon and plantain fields both require high levels of organic matter and are rather heavy 
feeders.  Long fallow fields meeting these conditions still may be found in the Ebolowa and 
Mbalmayo blocks.  The higher preponderance of these field types in the Ebolowa block is in line 
with our working hypothesis of increased resource use intensification.  Cocoa plantations are 
relatively land utilising, labor saving cropping systems–as such they are more numerous at the 
household level in the Ebolowa and Mbalmayo blocks than in the Yaoundé block which again 
reflects across block differences in the relative household endowments of land and labor. In 
contrast horticultural systems, which require intense labor inputs, are more numerous in the 
Yaoundé block where the labor–land ratio is much higher as seen above.  The scarcity of the land 
resource in the Yaoundé block is also reflected in a higher number of home garden fields planted 
to annual crops.   

4.1.1 Field differentiation 
The number of distinct field types per household differs significantly across block (Table 10). 
Sixty-two % of Yaoundé households cultivated 5 or more distinct field types versus 43.6% and 
27.5% of households in Ebolowa and Mbalmayo.  This type of field differentiation is a defining 
characteristic of the intensification process.  The underlying hypotheses are that: (1) new 
cropping systems are introduced by the household to cope with a degrading natural resource base 
and (2) as a response to increasing commercial opportunities.  We conclude that in the process of 
resource use intensification, farmers begin to have more field types and more fields. 

4.1.2 Farm size 
Farm sizes in the humid forests of the Congo basin and West Africa are small because of the 
high labor requirement to clear and cultivate in the humid forest.  A SODECAO survey (1979) 
estimated the average area devoted to field crops of cocoa growing households in the Littoral, 
Center and South Provinces of Cameroon at 0.71 ha.  Tshibaka (1989) reported two estimates of 
annual cropping area–0.67 ha and 0.88 ha–in a relatively remote area of the humid forest of 
Zaire. 
 Our own estimates of farm size are developed by utilizing the data on field numbers and 
estimates of field sizes taken from the literature and MINAGRI field surveys (Table 11).3 It is 
assumed that the mean size of plantain fields is equal to the reported mean for melon fields 
(plantain/bananas are generally targeted to the same types of long fallow fields as melon fields 
and this field type is locally called by the same modified name ( “esep plantain”)  as the melon  
                                                           
3 see Gockowski and Ndoumbé (1999) for estimates of mixed groundnut field size; Guyer (1977),  
Mutsaers et al. (1981), and de Wachter (1997)  for melon field size; IITA unpublished data for 
horticultural fields in the Yaoundé block, and Tchatat, et al. (1996) for home garden size. 
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Table 10. Field differentiation across the FMBA blocks. 
No. of distinct 
 field types 

 
Yaoundé 

 
Mbalmayo 

 
Ebolowa 

 ---------------------------(% of households)-------------------------- 
0-2  4.7 25.5 3.6 
3-4 32.8 47.1 52.7 
5-6 43.7 21.6 38.2 
7-8 18.8 5.9 5.4 
Chi square= 43.5, prob=0.000 
 
field ( “esep ngon”); and that other mixed and other pure crop fields have the same mean areas 
as the mixed groundnut and horticultural fields respectively.   
 Both the area in fallow or forest land cleared and the mean annual land cover by 
cropping system (defined as the cropping system area weighted by its average cropping period) 
are estimated.4   The estimated mean annual land cover per household was 2.59 ha in the 
Yaoundé block with 1.36 ha of fallow fields cleared annually; 2.40 ha in the Mbalmayo block 
with 0.85 ha cleared annually, and 3.57 ha in Ebolowa with 1.14 ha of fields cleared annually. 
The estimated mean farm size will be greater than the median farm size as most distributions of 
field sizes are positively skewed as seen in the case of cocoa holdings in Figure 4. 

4.2 Land uses and land cover in the FMBA 
Estimation of the extent of land uses typical of the forest margins ecoregion is a necessary step in 
determining the likely impacts of policy-led land use changes across the Congo basin.  It is also 
important for prioritizing research, both for the benchmark and the larger agro-ecological zone of 
the Congo basin.   
 As seen, the mix of cropping systems at the household level is quite diversified.  
Important interdependencies at the household and market levels result as households seek to 
meet their food subsistence and revenue objectives.   As a result, both first order and second 
order market effects can greatly influence the extent of land use change following a shift in 
incentives.  The magnitude of those effects (both economic and environmental) will depend on 
the given configuration of land uses.  In order to estimate the impact of a change in a given 
policy it is therefore critical that the policy analyst has reliable estimates of land uses. 

Three different sets of estimated land uses in the benchmark are compared.  The first is 
based on the 1984 agricultural census, the second is developed from the ASB survey results and 
the third is from remote sensing analysis based on a SPOT satellite image from March of 1995. 

4.2.1.  Agricultural census estimates 
Land uses from the 1984 agricultural census were developed from a stratified, segmented, 
sampling frame with expansion factors used to extrapolate to divisional and provincial totals.  
Areas allocated to various crops in the Lékié, Nyong et So’o, Mefou and Ntem divisions of the 
benchmark are compared.  Together these four political divisions account for more than 85% of 
the benchmark area.5   
 
 

                                                           
4 For cropping systems where the cropping period is greater (less) than 12 months, the mean annual land 
cover for that field system will be greater (less) than the annual new fallow land converted to cropland 
(see Annex Figure 1 for cropping calendar).  An equivalent measure would be obtained by taking the 
mean of land cover areas from satellite images over the course of 365 days. 
5 Two divisions have been split into two since the last population census, creating six divisions out of what 
were once 4.   The Mefou division has been split into Mefou Akono (largely in the Mbalmayo block) and  
Mefou Afamba (Yaoundé block).   The Ntem division has been split into the Ntem Valley Division and 
the Mvila Division (Ebolowa block).  In order to present divisional agricultural and population statistics 
we continue with the old adminstrative delinations. 
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Table 11.  Estimated Mean Farm Size. 
  

mean 
field size

annual 
number 
of fields

annual new
fallow land 
converted 

 
cropping 

period 

mean 
annual 
land cover 

 m2  m2 months m2  per year 
YAOUNDÉ      
  mixed groundnut 1382 2.419 3343 18 5015 
  melon field 2825 0.384 1085 24 2170 
  horticultural 3500 0.892 3122 5 1301 
  home garden 930 0.917 853 5 355 
  other mixed food 1382 0.861 1190 18 1785 
  other pure crop 3500 0.761 2664 5 1110 
  plantain 2825 0.465 1314 24 2627 
  cocoa 14100 0.795 0 12 11209 
  coffee 5000 0.08 0 12 400 
Yaoundé totals  7.574 13,570  25,972 
MBALMAYO      
  mixed groundnut 1382 2.435 3365 18 5048 
  melon field 2825 0.329 929 24 1859 
  horticultural 3500 0.178 623 5 260 
  home garden 930 0.343 319 5 133 
  other mixed food 1382 0.667 922 18 1383 
  other pure crop 3500 0.411 1438 5 599 
  plantain 2825 0.3385 956 24 1913 
  cocoa 14100 0.905 0 12 12760 
  coffee 5000 0.014 0 12 70 
Mbalmayo totals  5.6205 8,553  24,024 
EBOLOWA      
  mixed groundnut 1382 2.056 2841 18 4262 
  melon field 2825 1.014 2865 24 5729 
  horticultural 3500 0.139 486 5 203 
  home garden 930 0.362 337 5 140 
  other mixed food 1382 0.614 849 18 1273 
  other pure crop 3500 0.549 1921 5 801 
  plantain 2825 0.73 2062 24 4124 
  cocoa 14100 1.359 0 12 19162 
  coffee 5000 0 0 12 0 
Ebolowa totals  6.823 11,361  35,694 

 
 
 It is estimated that 6.9 % of total land area in these 4 divisions was cultivated in 1984 
(Table 12).  Of that total,  4.4% was planted to cocoa and 2.5% was in food crops.  The 
combined percentage allocations varied from a high of 18.4 % in the Lékié which is the most 
densely populated division in the humid forest zone of Cameroon to a low of 2.9% in the Ntem 
division.  Estimates of area in cocoa for 1995 by SODECAO were significantly higher for the 
Lékié, Mefou and Ntem divisions than those of MINAGRI in 1984.   
 A significant portion of annual crops is grown in association.  The 1984 census 
converted individual crop areas in mixed food crop fields to pure stand areas by counting plant 
densities and then distributing field area to the various crops on the basis of standard densities.  
On an area basis, the survey found that groundnut was the most important crop, followed by 
cassava and oil palm (Annex Table 5).  Oil palm is not generally planted, but volunteers and is 
selectively allowed to remain in fallow fields.  In such a system it is more a non-wood forest 
product and less an agricultural crop subject to a management regime.  Very few farmers have 
created oil palm plantations using modern hybrid varieties of oil palm, although there appears to 
be a strong demand for such plantations to supply local markets.  Plantains and cocoyams, which 
are often  
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Figure 4.  Size distribution of cocoa holdings in Cameroon. 
Source:  Compiled from MINAGRI household surveys, 1984-89. 
 
grown in association in long fallow fields, collectively accounted for 22.4% of the area in food 
crops.  They were particularly important in the Lékié (28.7% of total food crop area) and Nyong 
et So’o (27.9%).   
 There appear to be several inconsistencies in the 1984 area estimates which were based 
on an area-based sampling methodology and extrapolation factors.  First, in examining individual 
household records from the MINAGRI surveys, the number of annual crop fields measured at the 
household was usually at most two plus the perennial crop system.  However according to results 
presented here and elsewhere (Gockowski and Baker 1996, Gockowski and Ndoumbé 1999) 
most farmers in the benchmark cultivate significantly more than 2 fields.  There also appear to be 
errors in their extrapolation factors; this is seen by examining the estimated number of farm 
households at the divisional level which when multiplied by their reported household size greatly 
exceeded the rural populations reported by the 1987 population census. Finally the areas reported 
are only for crop fields planted in 1984.  These estimates do not include fields planted in 
previous years that were still in their production phase (e.g. mixed groundnut fields containing 
cassava, cocoyams and/or plantains can last from 12 to 24 months in the field before returning to 
fallow).   
 

Table 12.  Area in Food Crops and Cocoa Plantations, 4 Principal Divisions of FMBA, 1984. 
  

Total 
Land Area 

Area in 
Cocoa 1984 
(Minagri) 

Area in 
Cocoa, 1995 
(Sodecao) 

 
Area in Food 
Crops, 1984 

 
Total Crop 
Area, 1984 

 ------------------------------000 ha (% of total land)----------------------------- 
Lékié 299 33.9 (11.3%) 68.4 21.2 (7.1%) 55.1 (18.4%) 
Mefou 471 21.1 (4.5%) 43.9 20.9 (4.4%) 42.0 (8.9%) 
Nyong et So’o 358 34.1 (9.5%) 28.2 11.1 (3.1%) 45.2 (12.6%) 
Ntem 1,600 31.4 (2.0%) 62.4 15.2 (0.9%) 46.6 (2.9%) 
Total 2,728 120.5 (4.4%) 202.9 68.4 (2.5%) 188.9 (6.9%) 
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 Since the 1984 census, several events have had important impacts on land uses in the 
benchmark.  Foremost was the decline in producer price of cocoa in the late 1980s, which had a 
serious negative impact on household revenues for the 75 to 80 percent of households in the 
FMBA, which grow cocoa.  Declines in nominal producer price resulted in an estimated mean 
revenue loss of over $300 per producer (average gross revenues were roughly $600 in 1987 for 
the typical producer with 400 kilograms of cocoa, versus $285 for the same 400 kilograms in 
1991).  As a result many cocoa farmers turned to alternative cropping enterprises to make up for 
lost cocoa revenues.  These included horticultural cropping systems (mainly in the Yaoundé 
block) and the plantain-cocoyam based cropping system.6  The growing urban population of 
Yaoundé (6% annually from 1976 to 1987) provided a somewhat elastic outlet for this strategy, 
until the economic crisis began to hit urban areas, and declining per capita incomes caused a 
reduction in aggregate food demand. 

4.2.2 ASB characterization survey estimates 
Combining the estimates of average farm size for the three blocks as reported in section 4.1 
above and the estimated rural population for 1994, we develop estimates of  the mean annual 
land cover, area of crop fields created, and estimated area in fallow fields for the 4 divisions of 
the benchmark.7 
 The predominant agricultural land cover in the four benchmark divisions is estimated to 
be cocoa plantations covering 114,700 ha or roughly 3.8% of total land area (Table 13).  Next in 
importance is the groundnut-based mixed cropping system, which is estimated to cover 40,980 
ha and to account for 1.4% of total land area.  This system was followed by the melon and  
plantain field systems at 0.86 and 0.80% of total land area.  These latter two are the most 
significant contributors to reductions in carbon stocks of any of the field systems because of the 
preference of farmers to create these fields in old fallow fields, and/or secondary and primary 
forests. Overall, the single largest land use category is estimated to be the fallow fields, which 
account for 508,530 ha or 16.9% of the total land area of the benchmark divisions.  In all 24.8% 
of the total land area in these divisions is devoted to the fallow/farming system.  In addition to 
land cover, Table 13 also presents estimates of the hectares of the various field types created.  
These estimates are not the same as the land cover estimates because of variation in the cropping 
production period.  Overall we estimate that 100,790 ha of fields were cleared and planted in 
1994 (3.35% of total area).  Of this total, the predominant field system was the groundnut-based 
mixed food crop system followed by other pure crop field systems and then horticultural field 
systems. The effect of population on the intensification of agriculture and the amount of land in 
production is clearly seen across divisions and blocks. In the densely populated Lékié division 
(Yaoundé block) 91.2% of total land is estimated to be in some agricultural use (including fallow 
at 61.2% of total land).  In terms of mean annual land cover, cocoa is still the predominant 
productive land use system although its place at the top of the list of land uses is less dominant 
than in the other divisions.  The most widely planted annual crop field system is the mixed 
groundnut system estimated at 11,600 ha followed closely by horticultural fields at 10,800 ha, 
and other monoculture fields at 9,210 ha.  The total area planted to monocrop systems in the 
Lékié Division, 20,010 ha, is much greater than any of the other divisional estimates and reflects 
the market-driven intensification of the farming system that is occurring in the Lékié division.  
 The high degree of land pressure in the Lekie has resulted in the only significant rural–
rural migration  in the FMBA.  Most of this migration has been north to the savanna lands of the 
Mbam division on the other side of the Sanaga river and consequently has not resulted in greater 
deforestation.  The bridge across the Sanaga completed in 1974 north of Saa which provided 
Yaoundé market access spurred this migration. 
 In terms of both land cover and area planted the most important field system in the land–
abundant Ntem division (Ebolowa block) is estimated to be the melon (essep) field.  This system, 
                                                           
6 The no-tillage plantain/cocoyam systems are favored by men who are somewhat reluctant to undertake 
handhoe tillage.   
7 Estimates of the number of farm families in the 4 divisions were calculated by dividing the estimated 
1994 rural populations by the average farm household sizes reported for the Center and South Provinces 
taken from the 1984 ag census. 
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typically planted  in old fallow fields, secondary forest and primary forest is a primary convertor 
of forest land to agricultural use.  The annual loss ha-1 of carbon stock from converting these 
fallow fields to this field system is rivaled only by the planting of plantain fields in long fallow 
fields. Plantain fields are also among the dominant land use systems in the Ebolowa block. 
 Our estimates for the Nyong and Soo division (Mbalmayo block of the benchmark) 
differ the most from the MINAGRI land use estimates which appears to be the result of a 
significant divergence in the estimated number of farm households.  The 1984 MINAGRI 
estimates place the number of farm households at 15,000 while our estimates using the 
presumably accurate 1987 population estimates extrapolated to 1994 results in a much lower 
estimate of 9,003 farm households.8  The agricultural sector of the Nyong et Soo is similar to that 
of the Ntem Division in that more than half of the total productive agricultural land is devoted to 
cocoa (53.1% in Nyong et Soo and 53.6% in Ntem).  This contrasts with the Lékié and Mefou 
divisions where cocoa  accounts for 43.1% and 48.9% of all productive agricultural land 
indicating the increasing importance of  commercial food production in farming systems with 
good urban market access. 

4.2.3 Remote sensing estimates 
A third estimate of land cover is provided by remote sensing images of a portion of the 
benchmark taken in March of 1995 (corresponding to the planting period of the first cropping 
season).  Estimates are presented for four areas: the southernmost portion of the benchmark 
around Ambam,  Ebolowa and the region to the east, Mbalmayo, and Yaoundé and surrounding 
areas to the northeast (Table 14).9   The area in primary forest is estimated to be only 3.71% in 
the Yaoundé portion of the image versus 5.3% in the Mbalmayo area, 22.0% around Ebolowa 
and 58.9% in the Ambam area.  Secondary forest with cocoa is included in the estimates 
although the error associated with this land type is rather high because of the difficulty in 
distinguishing cocoa in secondary forest from secondary forest alone.  The estimates on fallow 
lands are somewhat puzzling and difficult to reconcile with the results already presented: 
normally the area in fallow should be several times greater than the area in cropping when fallow 
periods are still maintained at 4 to 8 years as they are in the benchmark. However, we see that the 
estimated area in fallow (land uses 5, 6, and 9) is actually less than the area in farmland for all 
sites with the exception of Yaoundé. 
 An ecological effect of the intensification process is manifested in the relatively higher 
coverage of  Imperata grasslands in the Yaoundé area vis-a-vis other areas.  As already seen 
grassy weeds was the most frequently cited “important” problem in the Yaoundé block.   
 The remote sensing estimate of the area in roads also allows a  comparison of  the 
relative road density in the 4 regions.  In the Yaoundé SPOT image, the area in roads (1.4 %) is 
more than    

                                                           
8 The rural population change from 1976 to 1987 was -0.43% yr-1 for this division 
9 The SPOT images do not correspond 1:1 with the benchmark; in particular the Yaoundé image 
encompasses a large area to the east of the FMBA which has considerably less population pressures than 
the area to the northwest of Yaoundé.  This may account for the seemingly high estimates on secondary 
forest in the Yaoundé area. 
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Table 13.  Estimated land  cover and land planted by field systems for the four principal divisions of the FMBA. 
  Lekie   Mefou            Nyong et Soo   Ntem   Overall  

land  
cover 

land 
planted

land  
cover 

land 
planted 

land  
cover 

land 
planted 

land  
cover 

land 
planted 

land  
cover 

land 
planted 

000 ha  % of
total  

 000 ha  000 ha % of total 000 ha 000 ha  % of total  000 ha 000 ha % of total 000 ha 000 ha % of 
total 

000 ha 

mixed groundnut                17.34 5.80% 11.56 10.12 2.15% 6.75 4.54 1.27% 3.03 8.97 0.56% 5.98 40.98 1.36% 27.32
forest field 7.50 2.51% 3.75 4.05            0.86% 2.03 1.67 0.47% 0.84 12.06 0.75% 6.03 25.29 0.84% 12.64
horticultural             4.50 1.50% 10.80 1.57 0.33% 3.77 0.23 0.07% 0.56 0.43 0.03% 1.02 6.73 0.22% 16.15
home garden              1.23 0.41% 2.95 0.49 0.10% 1.18 0.12 0.03% 0.29 0.30 0.02% 0.71 2.13 0.07% 5.12
other mixed food 6.17 2.06% 4.11 3.19            0.68% 2.12 1.24 0.35% 0.83 2.68 0.17% 1.79 13.28 0.44% 8.85
other pure crop 3.84 1.28% 9.21 1.72 0.37% 4.13 0.54        0.15% 1.30 1.69 0.11% 4.04 7.78 0.26% 18.68
plantain 9.08             3.04% 4.54 4.57 0.97% 2.28 1.72 0.48% 0.86 8.68 0.54% 4.34 24.05 0.80% 12.03
cocoa           38.76 12.96% n.a. 24.12 5.12% n.a. 11.49 3.21% n.a. 40.33 2.52% n.a. 114.70 3.82% n.a.
coffee              1.38 0.46% n.a. 0.47 0.10% n.a. 0.06 0.02% n.a. 0.00 0.00% n.a. 1.92 0.06% n.a.
all annual and 
  biennal crops 

 
49.66 

1 
6.61% 

 
46.92 

 
25.71 

 
5.46% 

 
22.26 

 
10.08 

 
2.81% 

 
7.70 

 
34.79 

 
2.17% 

 
23.91 

 
120.25 

 
4.00% 

 
100.79 

all crops 89.81            30.04% 46.92 50.30 10.68% 22.26 21.63 6.04% 7.70 75.12 4.70% 23.91 236.86 7.88% 100.79
fallow fields 182.99 61.20%  104.62 22.21%  41.58      11.62%  179.34 11.21%  508.53 16.92%  
all agricultural  
  lands 

 
272.80 

 
91.24% 

     
154.92 

 
32.89% 

 
63.21 

 
17.66% 

 
254.46 

 
15.90% 

 
745.39 

 
24.80% 
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Table 14.  Summary of remote sensing estimates of land-use/land cover distribution in 4 study blocks and 
overall. 
 Ambam Ebolowa Mbalmayo Yaoundé All 
 --------------------------(% of total)------------------------- 
1. primary forest 58.9 22.0 5.3 3.71 25.7 
2. secondary forest 10.3 34.8 34.2 21.2 22.9 
3. cocoa with secondary forest 4.2 10.1 11.5 5.2 8.0 
4. farmlands  8.5 12.5 19.1 26.6 16.2 
5. young fallows: Chromolaena 1.8 2.5 6.3 12.8 5.5 
6. old fallows 4.5 7.1 8.0 5.0 6.3 
7. raffia palm (valley bottoms) 4.6 2.2 4.2 1.2 3.2 
8. flooded swamp forest  5.2 3.0 3.8 0.6 3.3 
9. Imperata fallows 0.2 0.6 1.5 10.6 2.8 
10. settlements 0.2 0.4 1.2 2.5 1.0 
11. roads 0.4 1.1 1.3 1.4 1.0 
12. water 0.3 0.0 0.5 0.4 0.3 
13. clouds 0.8 3.5 3.1 8.9 3.8 
Total area (hectares) 357,527 390,451 390,417 295,640 1,434,035 
Source: Thenkabail, undated mimeograph. 
 
three times that of the Ambam site (0.4 %).  Assuming that road widths are equivalent, road 
kilometers and the density in the Yaoundé area should be similarly more than three times those in 
the Ambam area.   

4.2.4 Geographical positioning system estimates of land use 
The development of GPS technologies since the late 1990s now permits the accurate and low cost 
measure of the surface area of land use types.  Work recently conducted by the ASB modeling 
unit has estimated the area in various land uses for th 49 households of the village of Awae in the 
Mbalmayo block.  A total area of 788 hectares is farmed, with an average land holding per 
household of 16 hectares, including fallows and forest.  Total land holdings vary widely, between 
7.8 and 52.6 hectares.  Table 15 and Figure 5 show the distribution of different field types in 
households with small farms (12 hecatres) average farms (16 hectares) and large farms (29 
hectares). 

4.3 Mobilisation of farm labor at the household level 
Having examined questions of farm size and land use we now look at labor--the most important 
factor of production in the the farming systems of the Congo basin and  the humid forests of West 
Africa.   
 

Table 15.  GPS measures of mean land holdings per household by land use in Awae village, Mbalmayo 
block, 2003 (n=49). 

 Small farms
Medium 

farms Large farms 
 ha ha ha 
Dry season maize inland valley 0.00 0.00 4.05 
Cocoa 0.58 0.35 5.83 
Cucumeropsis essep fields 0.18 0.29 0.79 
Fallow fields 9.34 12.77 12.82 
Mixed food fields 1.90 2.86 5.69 
Total size 11.99 16.26 29.18 
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Figure 5.  Distribution of mixed groundnut-cassava 1st season field size, in Awae, Mbalmayo block. 
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4.3.1  Household labor composition 
We begin with household size as an indication of available household labor (Annex Table 6).  
Overall the mean family size was 7.3 persons; if we assume adult labor equivalents of 0.2 for 
children under 11 and 0.4 for children 11-18; and 0.8 for for adults over 50 the adult labor 
equivalent per household would be 4.3 adults.  Across blocks, family size was significantly larger 
in the Yaoundé block (8.3 persons) as compared to the Ebolowa and Mbalmayo blocks (6.8 
persons).  The higher mean family size in the Yaoundé block appears to be related to a 
significantly higher incidence of polygamy and a lower incidence of unmarried household heads 
in this block (Table 16).   
 The cognitive qualities of the labor force are indicated by their educational achievements. 
In general the level of education found in rural Cameroon is quite high.  Only 7.8% of the 
interviewed household heads indicated no formal education, while 31.9% had some secondary 
education and 2.3 % at some university education (Annex Table 7).  Among spouses only 16.1% 
indicated no formal education, while 14.4 % had secondary schooling and 1.1% had some 
university.  There were no significant differences in these levels across the three blocks.  The low 
level of illiteracy and innumeracy contrasts with the situation in many African countries and 
bodes well for the diffusion of knowledge-intensive technologies.   

4.3.2  Non-family labor use. 
In response to the labor scarcities that typify the Congo basin, several types of  labor 
arrangements and institutions have evolved. The characterization survey investigated 4 forms of 
non-family labor arrangements used to augment immediate household labor for the production of 
annual crops: (1) labor exchange in work groups known locally as eka’s, (2) hired labor, (3) 
individual labor exchanges, and (4) labor supplied by members of the extended family living 
outside the  

Table 16. Marital status of household heads by blocks. 
   Mbalmayo Ebolowa  Yaoundé Overall 
   ------------------percentage of respondants------------------ 
no spouse   16.0     28.0      10.7     18.2  
monogamous   74.7    68.0    70.7    71.1  
polygamous   9.3     4.0     18.7     10.7  
chi 14.4753, significance level  0.0059, n=225 
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household unit.  Households were queried concerning their use of these different types of labor 
for the major agricultural tasks.   
 In general, the use of non-family labor was significantly greater in the Ebolowa and 
Mbalmayo blocks than in the Yaoundé block (Annex Table 8).  Overall, a majority of households 
used at least one of these four additional labor types to augment  family labor for clearing fallow 
fields, land preparation and seeding (although in the Yaoundé block clearing was the sole task for 
which a majority of the households indicated having employed non-family labor).  The most 
frequently used category of non-family labor was the extended family (56.4% of all households 
reporting).  This was followed by work groups (41.8%), hired labor (29.8%) and then individual 
labor exchange (23.6%). Across types of  non-family labor, the largest block difference was noted 
for labor exchange groups as a supplemental source of  labor.  Ebolowa households engaged work 
groups on  a mean of 1.67 tasks per household versus only 0.67 for Yaoundé households (Figure 
6).  The number of tasks by labor arrangement was in all cases lowest among Yaoundé 
households. 
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Figure 6.  Mean number of tasks for which labor other than immediate family was utilised. 
 
 The survey did not gather information on labor sources for cocoa plantations, but a 1996 
household census of the 6 research villages in the FMBA conducted by IITA revealed that 23.6% 
of households used hired labor for clearing cocoa plantations and 15.9% used hired labor for other 
tasks (pesticide application and harvesting,) (unpublished data).  These findings for cocoa are 
lower than the 35.8% and 37.5% of households who indicated use of hired labor in 1985 for the 
Center and South provinces (SEDA, 1986).  This is probably related to the much lower real price 
of cocoa in 1994. 
 The differentiation in labor institutions across the block is another manifestation of the 
resource use intensification process. Boserup (1965) holds that one of the defining characteristics 
of the intensification process is a decline in the shadow wage of household agricultural labor.  
Given a decline in wages, the incentive to mobilize outside labor similarly declines.  The 
importance of traditional labor arrangements such as aka’s decreases, as the ratio declines 
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between the benefits and the costs (including organizational costs associated with free-ridership 
and shirking) in such traditional institutions.   

4.3.3.  Labor constraints and gender differentiation 
The survey also elicited information on farmer perceptions of labor constraints.  Farmers were 
asked whether or not the availability of labor posed:  no problem, a minor problem, or a major 
problem for accomplishing the major agricultural tasks–clearing, seeding, weeding and 
harvesting.  The reported frequency of inadequate labor availability was lower among Yaoundé 
households in all cases although the differences were not statistically significant (Annex Table 9).   
The only task for which a majority of households cited labor as a problem (either minor or major) 
was clearing fallow fields.  In rank order, the most labor constraining tasks were clearing, with 
seeding and weeding sharing the second position, followed by harvesting.  It should be noted that 
this question might have been subject to respondent bias as the majority of interviews were 
conducted with male household heads.   
 The survey also examined gender distinctions in labor tasks.   The frequency of 
participation of men and women in various agricultural tasks is presented in Table 17.  As there 
were no significant differences across the three blocks only the overall frequencies are reported.   
In all labor tasks there were significant gender differences in reported participation.  A greater 
proportion of women vis-à-vis men participated in all agricultural labor tasks with the exception 
clearing fallow fields.   

4.3.4. Labor requirements of cropping systems 
Labor requirements by task and month for the principal cropping systems (afub owondo, forest 
plantain field, cocoa field, melonseed field, and tomato field) were estimated and are reported in 
Annex Table 10.  We use these labor budgets in conjunction with estimates of average field sizes 
and the combination of field types to then estimate the monthly labor input for men and women of 
the archetypal household in each block.  As seen in Table 5 above, a majority of households in all 
sites reported two mixed groundnut-cassava fields, a cocoa farm and a plantain field.  In addition 
to this basic configuration of the farming system, a majority of households in the Yaoundé block 
crop a monocrop horticultural field, which is most frequently grown to tomatoes (Gockowski and 
Ndoumbe, 2004).  In the sparsely populated Ebolowa block, the traditional extensive melonseed 
field known as essep ngon is also still grown by a majority of households.   

As shown in Table 18, the most labor-intensive farming system is that of the Yaoundé 
block which requires 275 days of male labor on an annual basis and 209 days of female labor.  
However, we also see in Annex Table 6, that there are on average 1.7 adult women per Yaoundé 
household, which, if we assume 240 days of manual labor a year (or twenty days per month) to be 
fulltime employment per person, works out to a potential adult female labor supply of 408 days.  
Thus for the archetypal household, women over the course of the year are employed roughly 
halftime (51%) by their cropping system pursuits, suggesting that there is still room for other 
productive activities by women although we must keep in mind that domestic chores also demand 
a good portion of time.  Men in Yaoundé, in contrast to the case in the other two sites are more  

Table 17  Labor participation of men and women  
      Student’s 
Task   Women   Men  t-test 
  proportion of households  
clearing   0.5733     0.9867    *** 
tillage   0.8667     0.7333    * 
planting   0.9333     0.6800    *** 
weeding  0.9333     0.6133   *** 
harvesting  0.9067     0.6000    *** 
processing  0.8933     0.1733    *** 
marketing  0.8667     0.1867    *** 
* probability < 0.10, *** probability < 0.001 
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Table 18.  Estimated labor inputs for archetypal farming systems by spatial blocks in southern Cameroon. 
 Monthly labor input  

Farming system by 
block 

Gender 
division Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

              
 --------------------------No. of 6 hour workdays supplied-------------------- 

women 0 6 32 21 24 14 37 4 23 18 15 15 209Yao: 2 mixed food 
crop fields, cocoa, 
plantain/cocoyam 
field, tomato fieldd 

men 17 39 47 23 32 20 22 7.2 11 22 16 20 276

women 0 6 32 21 16 14 16 4 23 18 15 15 180Mba: 2 mixed food 
crop fields, cocoa, 
plantain/cocoyam 
field,  

men 17 14 17 4 11 11 2 7 11 22 16 20 151

women 0 7 33 21 16 14 16 4 23 30 15 15 194Ebo: 2 mixed food 
crop fields, cocoa, 
plantain/cocoyam 
field, melonseed 
field 

men 24 21 17 4 11 11 2 7 11 22 16 20 164

 
fully employed in agriculture than are women with the 276 days employed representing fulltime 
employment for 1.15 men which given an average of 1.35 adult men per Yaoundé household implies that 
men are nearly fully employed by their agricultural endeavors (i.e. 86% of fulltime employment).  The 
much higher labor input by men in Yaoundé relative to the two other sites is due to increasingly 
commercial nature of agriculture in this block and men’s increasing employment in commercial agriculture, 
particularly labor-intensive tomato farming which has been widely adopted in this region (Gockowski and 
Ndoumbé 2004) and accounts for nearly half of the male agricultural labor input by the archetypal Yaoundé 
household. Comparing estimated labor inputs on a monthly basis with the monthly potential fulltime labor 
supply of adult household labor we note a small deficit of 3 days for women in July and deficits of 12, 20 
and 5 days in the months of February, March and May for men (Figure 7).  To meet these labor demands, 
farmers may employ hired labor especially on cash crops such as horticulture and cocoa, employ family 
children on the weekends, and work themselves longer hours.  The introduction of new technologies 
should be informed of constraints and opportunities for innovation presented by the peaks and 
valleys of the seasonal labor calendar. Consideration of relative labor inputs across cropping 
system types is also important for technology targeting (see Figure 8).   
 
The labor input into the archetypal Mbalmayo farming system was the lowest of the three sites. If 
we compare the available labor supplies to the estimated labor inputs, the agricultural employment 
of women (180 workdays) represents 52% of the potential fulltime supply of female labor (1.43 
women x 240 days = 343 days).   Men in the archetypal Mbalmayo farming system had the lowest 
labor input among all site and gender disaggregated groupings, working only on a halftime basis, 
i.e. [(151 workdays/(1.24 adult men x 240 days)=0.5]. More than half of their agricultural labors 
are estimated on plantains.  Comparing on a monthly basis, the estimated labor inputs with the 
potential labor supply we note a deficit of 3 days for women in March and no deficit for male 
labor.  Turning to the Ebolowa site, the agricultural employment of women (194 workdays) 
represents 78% of the potential fulltime supply of female labor (1.05 women x 240 days = 252 
days).   When domestic chores and marketing responsibilities are included in the mix it becomes 
clear that innovations in the Ebolowa block targeting women are likely to require a reallocation of 
labor resources over the various cropping systems.  Men in the archetypal Ebolowa farming 
system are estimated to have been employed at 64% of fulltime potential labor supply. Comparing 
estimated labor inputs on a monthly basis with the monthly potential fulltime labor supply of 
adult household labor we note deficits of 12, 2, and 9 days for women in March, September and 
October and deficits of 2 and 0.5 days in January and October for men (Figure 7).     

 26



F
 
 
 

 
F
re

 

igure 7.  Monthly labor inputs and potential labor supply (PLS) for archetypal household. 
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igure 8.  Distribution of labor inputs by cropping system, gender and benchmark site for site 
presentative household. 
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4.4 Agricultural Markets 

4.4.1 Food markets 
Food markets in the forest region of Cameroon are characterized by numerous small sellers and 
buyers with little direct government intervention. Marketing costs are relatively high although 
trader margins are kept low by the highly competitive nature of these markets.  Contributing to 
high costs are the relatively poor state of rural roads that with the collapse of the SODECAO 
cocoa development authority are no longer regularly maintained.  Additional costs are imposed by 
the use of relatively small transport units and a lack of storage and processing facilities and 
subsequent post harvest losses.   
 In the survey, 81.4% of the households reported transporting their food crops to market 
before selling, while 18.6% reported that they typically sold their food surpluses in the village 
(usually to bayam-sellams).  In a typical market transaction the producer pays her personal and 
product transport cost to an urban or town market.  Upon arriving, the producer either sells her 
produce to local retailers (known in pidgin english as bayam-sellams) or elects to remain in the 
market and retail the product directly.  Weights are generally not used as a norm in food markets, 
instead standard volume measures are more common.  Some of the common norms include 
“medium” and “large” sacks for staples such as cocoyams, groundnuts, and cassava, plastic 
“carapaces” (part of the carrying apparatus for 20 liter jugs of red table wine that are commonly  
included in traditional marriage ceremonies) used for in the tomato trade, and bales of leafy 
greens. 
 Households indicated their principal market outlets.  The most frequented market was 
Yaoundé followed by Ambam, Mbalmayo, Ebolowa, and Monatélé (Figure 9).  Ambam, 
Mbalmayo and Monatélé serve as divisional administrative headquarters, while Ebolwa is the 
provincial seat for the South province.  Abang Minko’o is a frontier market serving Gabon and 
Equatorial Guinea. 
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In terms of farm gate value, the most important food markets in the humid forest zone of 
Cameroon are (1) plantains, (2) cassava and (3) cocoyams (Figure 10).  In the Center and South 
Provinces cocoyam (Xanthosoma sagittifolium (L.)) was the most important overall in terms of 
total revenues generated from 1986 to 1990.  However cocoyam production in Cameroon is being 
negatively affected by a root rot believed to be caused by a fungus belonging to the genus 
Pythium.  In the FMBA, cocoyams are particularly important in the farming system of the Bassa 
(the western portion of the Mbalmayo block).  Cassava is the most important crop in terms of total 
tonnage produced for the humid forest zone of Cameroon; however a lower proportion of total 
production is marketed as compared to both plantains and cocoyams (Annex Figure 3).  This 
reflects it’s bulky nature which increases transport costs significantly.  Mean cassava, cocoyams, 
and plantain revenues for households with sales in the Center province were 75,000, 96,000 and 
59,000 FCFA (equivalent at the time to $300, $384 and $236 U.S.D.) while in the South Province 
they averaged 82,000, 72,000 and 64,000 FCFA respectively (equivalent to $328, $288 and $256) 
(Annex Figure 4). 
 The importance of cassava, cocoyams and plantains in the forest margin farming systems 
is evident.  Unfortunately productivity growth for these crops in the FMBA zone has been nearly 
non-existent.  Several factors are at play.  Although improved cassava varieties have been 
developed by the cassava breeding programs at IITA and IRAD, their impact on yields in the 
benchmark and the Congo basin of Cameroon has been severely hampered by a series of 
institutional and organizational failures.  Among the most serious institutional failures is the lack 
of improved planting material multiplication and distribution of cassava, cocoyams and plantains.  
Contributing to this failure have been organizational problems in the extension service and 
national research system.  Both IRAD and the extension service have seen their operating budgets 
dwindle with only salaries maintained.  IRAD has not had an operating budget for research from 
the Cameroon government in over 10 years.  Further aggravating the situation was the political 
decision to slash, across the board, the salaries of civil servants in 1994 as part of a government 
effort to reduce its large budget deficit.  As a result the civil service has had less incentive to carry 
out its mandate.   

 On an international scale, IITA has been officially represented in the humid forest 
ecoregion of the Congo basin since 1990 when the decision was made to establish the Humid 
Forest Research Station in Mbalmayo.  Although IITA has strong capacity in its Commodity 
Improvement Division for cassava and plantain improvement, the crop breeding efforts have 
tended to target mainly the savanna and humid forest zones of West Africa with a relative neglect 
of the important but different needs in the Congo basin.  The lack of support for improved 
varietals development suited to the ecoregion is problematic for achieving the improved crop 
productivity called for by Serageldin (1991) and others that is essential to stemming the 
continuous extension of the forest margin and slowing rates of deforestation. 

4.4.2  Export crop markets 
 The structure of both the cocoa and coffee marketing prior to liberalization in 1992 
tended towards an oligopsonistic structure.  Sixty-four % of annual robusta exports in 1992 were 
marketed by only 4 firms (Gockowski and Emerson, 1994).  The liberalization of export crop 
marketing has increased the number of operators at the national level although there are still 
significant barriers to entry at the export level that have served to maintain the market power of 
the largest exporters. 

 The monetary size of coffee and cocoa markets dwarfed staple food markets in 
the late 1980s (the latest period for which reliable production figures are available).  At the 
household, the mean revenues from cocoa in the Center and South provinces were approximately 
double the most important food crop during this period.  This static picture however fails to 
capture the variation over time that has occurred, i.e. the relative decline of cocoa revenues vis-à-
vis food crops especially for households with good market access to Yaoundé.  
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e 10.  Annual Total Producer Revenues from Food Crop and Cash Crop Sales in the Center, 
 and Humid Forest Zone, 1986-90 Averages. 
e:  Compiled from MINAGRI agricultural survey data, 1986-90. 

In 1965 a household budget study was conducted in the Center and South provinces in the 
 cocoa growing areas  (SEDES, 1966).  The study found that at that time (a period of low 
cer prices) cocoa revenues still accounted for 68% of total agricultural revenues in the Lékié 
on (traditionally the largest divisional producer of cocoa nationally), 57% in the Mefou and 
g et So’o divisions, and 86% of revenues in the Ntem and Dja et Lobo divisions of the South 
nce.  According to published data from the 1984 census the relative proportion of cocoa 
ues to food crop revenues had remained stable in the Lékié (65%) but had fallen 
icantly  to 34% in the Mefou and Nyong et Kelle divisions.  Conversely in the South 
nce where the urban market is much smaller, and was not growing nearly as rapidly as the 
ndé market, cocoa revenues in 1984 still accounted for 82% of agricultural revenues in the 
 and Dja et Lobo divisions (encompassing the Ebolowa block of the FMBA).   

The stable position of cocoa revenues in the Lékié from 1966 to 1984 is a bit puzzling 
 its excellent market access to Yaoundé and the rapid urban growth that was experienced 
his period.  It may be explained in part by the relatively intensive cocoa cropping systems in 
gion and lower disease pressures (blackpod) associated with a lower annual precipitation (as 

ared to the Mefou and Nyong et Kelle).  Another factor may be related to the high 
ation densities in this region and the short fallow periods, which limit the productivity of 
rop production.   

30



5.  Resource Use Intensification in the FMBA 

5.1  Population Pressure, Market Access, and Land Use Systems 
Two different types of population pressure, one directly related to rural population pressures 
(Figure 11) and the other indirect and transmitted through the market, impact on land use systems 
and resource use intensification in the humid forest zone of the Congo basin.  In the FMBA, 
market-led intensification is a function of the rural road density, which as already seen from Table 
14 is higher in the Yaoundé block.  As expected, rural road density and population exhibit a 
strong positive co-variance. 

5.1.1  Rural population densities and commercial strategies 
High rural population densities in areas where the commercialization of agriculture is still not well 
developed are difficult to find in the benchmark.10  In such areas we would expect to find that the 
marketed surplus portion of total food production tends to be low.   In this type of rural economy, 
as fallow periods shorten, the system moves from an extensive fallow rotation to an intensive 
fallow system and certain field management practices are likely to appear in response.  Given the 
unavailability of external inputs the set of possible responses include practices such as increased 
soil tillage, ridging and incorporation of biomass, increased use of crop residues, relay cropping, 
and the increasing utilization of household waste resources  (wood ash, kitchen wastes). Particular 
instances of this type of intensification may exist in certain parts of  the Lékié which are cutoff 
from the market because of impassable roads or bridges.   
 More common are village economies where land is abundant, but with limited market 
access.  In these situations, the local economy typically has little problem in meeting its 
subsistence needs with the traditional extensive forest fallow system.  However, limited access to 
urban markets constraints commercialization strategies for staple crops such as cocoyams, 
cassava, or plantains, which have a high weight to value ratio.  Though these crops are produced 
at a lower farm gate cost (measured in terms of  labor input per unit of output) than in intensive 
fallow systems, transport and infrastructure constraints lead these villages to perennial crop 
systems (cocoa and robusta coffee).  The attractiveness of perennial tree crops to households in 
the remoter areas is explained by several factors.  First of all, they are relatively labor extensive 
especially once established.  They are also higher valued on a per weight basis.11  And 
importantly up until the liberalization of the cocoa and coffee markets in 1992 were subject to a 
panterritorial pricing scheme with farmers in even the most remote village guaranteed (in theory) 
the same price as a producer 15 kilometers from the port  in Douala.  Finally in remote regions 
cocoa and coffee both have the advantage that at least a portion of the main harvest period falls 
during the dry season when access is improved. 
 The cash food crop of most significance in many of these remote villages is the ngon 
melon (Cucumeropsis manni).   Ngon seed with prices approaching $4 per kg is a high value 
commodity. There has been only limited systematic agronomic or plant breeding research 
conducted on this crop.  The environmental impact of such research has been questioned by some 
who see a Pandora’s box scenario.  Increased productivity of this system it is argued would lead 
to an expansion in area of  this system and increase the rate of deforestation.  The matter is 
however complex and dependant on a number of factors.  First of all is the question of demand 
elasticity.  If demand is price and income inelastic and the market remains largely local then most 
of the benefits would be transferred to consumers and production would not likely increase 
greatly.  In fact if the technological innovation was land saving (e.g.  more productive varieties) 
then an acreage decline in this particular field system is a possibility.  For the households 
specializing in the commercial production of ngon,  technologies that can simultaneously increase 
land  
                                                           
10  For further discussion of the intensification process driven by population density alone see Smith (1992). 
11 The farmgate producer price in the Lékié for cocoa is over $1.00 kg-1, the current wholesale price for 
fresh cassava in the Yaoundé market is in the neighborhood of  $0.15 kg-1. 
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Figure 11.  Estimated rural population densities for selected subdivisions with reference to the 
FMBA in Cameroon, 1997. 
 
productivity (while maintaining or augmenting labor productivity) are needed to stabilize the 
annual area cropped in these systems.  Within the benchmark these households are in the areas of 
low land pressure (largely found in the Ntem and Nyong et Soo divisions of the Ebolowa and 
Mbalmayo blocks of the FMBA).  A more in-depth characterization of this particular field type, 
including its role in defining tenure rights seems warranted. 

5.1.2  Urban growth 
 One of the most rapid ongoing demographic transformations is the rapid growth in 
African urban populations.12  Already by 1987 urban populations accounted for 52.8% of the total 
population in the humid forest zone of Cameroon.  Elsewhere among the countries of the the 
ecoregion, urban populations as a percentage of total population are 48.3 % in the Central African 
Republic, 47.4% in Gabon, 41.7% in Congo-Brazzaville, 29.4% in Equatorial Guinea and 28.4% 
in Congo-Kinshasa.   
 This demographic trend has important repercussions for the process of resource use 
intensification.  For countries in which rural infrastructure to the hinterlands is lacking there will 
be a strong tendency towards a von Thunen pattern of intensification around urban centers (von 
Thunen 1828).  The von Thunen prediction of increasing intensification as one draws near the 
urban center is also commodity specific.  For commodities, which are bulky and have a low value 
to weight ratio, commercial production tends to be more concentrated around the urban areas.  In 
particular, fuel wood and cassava are localized around the urban center.   Another class of 
commodities affected by poorly developed transportation infrastructure are perishable 
horticultural  
products such as leafy greens, and to a lesser extent tomatoes.  The less developed the transport 
sector, the more concentrated the production of these commodities becomes as one draws nearer 
the urban center. 
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12 The rate from from 1986 to 1992 was 5.0% yr-1  (World Bank 1995). 



 The von Thunen model has limited applicability around the Yaoundé and Ebolowa urban 
centers as the result of several major infrastructural projects completed in the 1980s and early 
1990s. These include the national highways linking Yaoundé with the food surplus western 
highlands area, the bridge across the Sanaga north of Sa’a which provided access to the Mbam 
division, the hihgway connecting Mbalmayo and Ebolowa and the road leading east of the capital 
to Ayos.  Tomato growers in the Lékié division and Foumbot division of the West Province have 
been engaged in stiff price competition in the Yaoundé market since the completion of the 
Yaoundé-Bafoussam road in 1986.   
 The issue of market access is a key to the process of  resource use intensification: when market 
access is combined with a high rural population density as in the Lékié, systems can change rapidly.  One 
of the most striking changes has been the rapid adoption of monocrop food production systems for 
horticultural crops, green maize and even cassava production.  In 1981 a survey of farming systems in 
southern Cameroon and their component cropping systems concluded that, although profitable, 
horticultural production systems were scarcely to be found in the Lékié (Westphal et al., pg.  40, 1981).  In 
describing the farming systems of the Center-South plateau, the authors did not even mention monocrop 
field systems as a feature of the extant farming system.  Over the course of the last 15 years, monocrop 
field systems have grown in importance and become a dominant field system in the Lékié in terms of area 
cropped. While responding to new commercial opportunities and adopting new cropping systems, 
households have conservatively maintained the traditional mixed groundnut field and its vital role 
in family sustenance.13   Although integrated on the production side of the market, households are 
still reluctant to rely on rural food markets for the bulk of their consumption.      
 When cropping systems come under increasing market and population pressures either 
they are dropped because the resource base can no longer adequately sustain them (e.g. the melon 
field in the Lékié) or the management associated with their cultivation is intensified.  A case in 
point of the latter is the plantain cropping system in the Yaoundé block.  While plantains are 
generally targeted to long fallow cropping systems, we find that they are nearly as important in 
relative terms in the Lékié as in the Ntem division.  Among the field management innovations 
under a short fallow system that farmers report for this particular field is the use of Chromolaena 
odorata as both green manure and botanical control for nematodes and banana weevils.  
Improving plantain cropping systems in the humid forest zone would serve to deflect a good deal 
of pressure on the forest margins for the same reasons given above for the melon field. 
 Fuel wood and charcoal production in the moist area of West and Central Africa in 1994 
was estimated at 243.2 million m3 (versus 34.1 million m3 of industrial roundwood, sawnwood 
and panels) (FAO, 1997).  The supply of fuel wood and charcoal tends to concentrate around 
urban centers when that center is located in a forested zone and is largely a function of 
transportation costs.  Those areas where transport costs are lowest will be the first exploited for 
fuel wood.  This pattern is clearly evident in remote sensing images of the Yaoundé area which 
demonstrate an octupus-like pattern of radial deforestation following the major trunk roads out of 
the city.14  Structural adjustment programs in the region which have removed subsidies on 
cooking fuels tend to increase consumption of fuel woods in urban areas (FAO, 1997).  In light of 
their significant environmental benefits, reconsideration should be given to subsidies targeted to 
the major cooking fuels (in Cameroon mainly liquid propane and kerosene).   
 The 7.2% population growth of Yaoundé in recent years has certainly fueled the spread of 
these system changes.  These market-led instances of intensification are a variant of Boserup’s 
population-induced hypothesis of technical change.  Other ramifications of the Boserup 
hypothesis  are evident on several fronts.  High population densities in the Lékié have led to more 
infrastructural development and greater spread and diffusion of farmer-to-farmer knowledge.  
This infrastructure also lowers marketing costs and makes it profitable to market relatively bulky 
food crops such as cassava and plantain.  At the same time farmers can readily and easily access 
                                                           
13 A comparison of households which had adopted monocrop systems of horticultural production with those 
not adopting found no significant difference in the number of mixed groundnut fields between groups 
(Gockowski and Ndoumbé 2004).  
14 Sixty-nine % of the households citing fuel wood and charcoal as their most important non-agricultural 
revenue source were located in the Yaoundé block and 73 % of these households were within 20 km of 
Yaoundé. 
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farm chemicals crucial for horticultural production under the humid conditions of the area.  Land 
tenure institutions also evolve as resource use pressures increase.  Thus high rural population 
densities simultaneously beget agricultural intensification along with infrastructural and 
institutional development. 

5.2  Differentiation of Rural Incomes Under Resource Use Intensification 
 Given the differentiation in land uses across the resource use intensification gradient one 
would expect to see similar differentiation in the sources of household revenues.  The survey 
investigated both non-crop and crop sources of revenues.   

5.2.1 Non-crop sources of income 
 Households were asked whether they typically had any cash earnings from among 8 non-
crop sources of revenue: fuel wood sales, bushmeat sales, fish sales, livestock sales, palm wine 
sales, revenues from petty commerce, wage earnings, and the sale of indigenous forest fruits.  
After indicating whether or not they had any earnings from among these categories, households 
were asked to rank them by first, second, and third most important.   
 Overall the most frequently cited non-crop source of income was wild fruit sales (51.4%)  
with the African plum (Dacryodes edulis), Rincindendrom heudolitti and the bush mango 
(Irvingia gabonensis) among the most important (Annex Table 11).  In second position were palm 
sales reported by 50.0% of households, followed by livestock sales by 43.1% of households.  The 
least reported sources of  non-crop income were fuel wood sales and wage employment.    
 There were significant differences across blocks in both the frequency and ranking of 
revenue sources.  One rather surprising finding was that the frequencies of both sales and ranking 
of non-crop revenues of wild fruits were higher in the Yaoundé block (48.6% with sales and 
11.7% of households ranking first) than the Mbalmayo block (43.9% and 3.3%).  Households in 
the Yaoundé block, which were among the first to start growing cocoa in the 1930s, have tended 
to maintain indigenous fruit trees in their aging cocoa plantations.  A recently  completed survey 
of horticultural producers in the Yaoundé block found that among fruit tree owners about half the 
commercial plantings of Dacryodes edulis were in cocoa plantations (Gockowski and Ndoumbé, 
1999).   
 In the Ebolowa block, households most frequently cited wild fruit sales as the most 
important non-crop revenue source (Table 19).   Joining it in the first tier of non-crop revenues 
were bushmeat sales.  This dependency on the still abundant natural resource base is not 
surprising given the low levels of forest disturbance in the region.   
 In the Mbalmayo block there was one dominant non-crop enterprise–the tapping and sale 
of  palm wine.  Palm wine is among the most consumed beverages in the Center and South with 
daily per capita palm wine consumption estimated at 41 cl  per inhabitant (SEDES, 1966).  Palm 
wine selling was reported by 68.0% of households in the Mbalmayo block and was ranked as the 
most important non-crop revenue source by 45.9% of the households.  Wine is tapped in two 
fashions–either by climbing the tree and tapping the male flowers or by cutting the stipe of the 
palm tree after felling the tree.  One clear response to the resource use intensification gradient is 
the higher incidence of palm tappers who climb (preserving the resource for future fruit and wine 
production) in the Yaoundé block (Ndoye, 1995).  In addition to the provision of palm wine the 
oil palm (Elaesis guinensis) is a very important semi-domesticated crop. The oil rich pericarp of 
the ripe nuts is the chief source of cooking oil and is typically processed using artisanal methods. 
The palm kernel, which has several industrial uses, used to be the chief export from the region 
before the before the development of the cocoa industry (Guyer, 1984).  Although it is almost 
never deliberately planted, when fallow fields are cleared, care is always taken to prevent fire 
damage to the existing oil palms (as well as any other useful fruit trees). 
 In Yaoundé, a diversity of activities were cited.  Heading the list was fuel wood sales 
cited by 18.3% of households, which was not statistically different from those citing livestock 
sales, palm wine sales, wage employment or wild fruit sales.  The relative importance of fuelwood 
in the Yaoundé block reflects the lower transportation costs and the size of fuel wood demand in 
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the Yaoundé block (see discussion above).  Within the block, households in villages lying closest 
to Yaoundé were the most likely to rank fuel wood sales as first. 

Table 19.  Non-crop revenue sources ranked as 1st, 2nd and 3rd most important, by blocks. 
Percentage of households indicating 

 Mbalmayo Ebolowa Yaoundé  Overall 
fuelwood sales 1st 3.3 4.4  18.3  8.5 *** 

2nd 0 19.1  9.5  5.3  
 3rd 2.3  8  3.1  
bushmeat sales 1st 13.1 17.6  5  12.2         * 
 2nd 19.1 25.4 7.1  18.4         * 
 3rd 7.1 9.1  0 6.2  
fish sales lst 3.3 5.9  3.3  
 2nd 4.3 14.3  0  7.2         ** 
 3rd 17.9 11.4  0.4  11.3  
livestock 11.5 11.8  16.7  13.2  
 2nd 6.4 17.5  14.3  13.2  
 3rd 10.7  16  17.5  
palm wine sales 1st 45.9 8.8 16.7  23.3         *** 
 2nd 25.5 14.3  19 19.1  
 3rd 10.7 22.7  16  17.5  
petty commerce 1st 6.6 11.8  6.7  8.5  
 2nd 17 9.5  9.5  11.8  
 7.1 6.8  12  8.2  
wage employment 1st 17.6  15  13.8  
 2nd 8.5 1.6  14.3  7.2         ** 
 3rd 0 0 0  0  

 
Prob. 

 
0

 
 

4.2  

1st 

22.7
 

 

3rd 
8.2

 
non wood forest products 1st 3.3 19.1  11.7  11.6         ** 
 2nd 17 11.1  23.8  16.4  
 3rd 42.8 22.7  40  33  
 1 chi-square with 2 d.f. * prob<0.10, ** prob<0.05, *** prob<0.01 
 
 To summarize, households in Ebolowa tend to rely on the still abundant forest resources 
as additional sources of household income whereas in Yaoundé the non-farm economy is more 
diversified.  Both of these patterns reflect relative resource use intensities and infrastructural 
development across the FMBA. 

5.2.2  Agricultural commercialization 
 Households were presented a list of 23 commonly marketed agricultural commodities and 
asked whether or not they had any sales of that particular commodity in the last year.  After the 
enumeration of sales, households were asked to rank the 3 most important of these commodities in 
terms of revenue.   
 The commodities the most frequently commercialized were cocoa (78.0% of households 
reporting sales), plantains (77.1%), processed cassava (70.4%), dessert bananas (70.4%), fresh 
cassava (68.3%) and cocoyams (63.5%) (Annex Table 12). Numerous significant differences in 
the cited frequency of sales were noted.  The diversity of commercial agricultural enterprises 
characterizing Yaoundé block is evident.  Yaoundé households cited sales of green maize, 
tomatoes, okra, hot peppers, leafy greens, palm nuts,  sweet potatoes, yams, processed and fresh 
cassava and palm wine with higher frequency than the other blocks.  Ebolowa households led in 
the categories of cocoa, melon seed, sugar cane, cocoyams, and plantains, while Mbalmayo 
households cited sales of groundnuts and palm oil more frequently than households in the other 
blocks. 
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 Looking only at the most important commodity for generating household revenues–
47.0% cited cocoa, 14.3% cited plantains, 11.2% cited cassava, 6% cited cocoyams and 4.6 % 
cited tomatoes (Table 20).  Combining frequencies for the top three rankings, the five most 
important 

Table 20.  Frequency of crops cited as 1st, 2nd and 3rd most important crop revenue source, by 
blocks. 
  Mbalmayo Ebolowa  Yaoundé Overall 
  --------------------------------percentage of households--------------------------------------    prob1 
cocoa     1st   39.2         65.2      37.8      47.0    *** 
  2nd 1.4  10.3    1.4    4.3 ** 
  3rd   3.4    3.1    3.0    3.2 
plantain  1st   6.8        15.9       20.3       14.3  * 
  2nd 14.5  26.5  20.8  20.6 
  3rd 24.1  17.2    9.0  16.4 * 
cassava   1st   5.4         5.8  21.6  11.2 *** 
  2nd 13.0  11.8  19.4  14.8 
  3rd 13.8  18.8  25.4  19.6 
cocoyam 1st 16.2           1.4         0.0      6.0    *** 
  2nd 23.2  10.3  13.9  15.8 * 
  3rd 10.3  21.9    6.0  12.7 ** 
Tomato  1st    1.4          0.0     12.2      4.6 *** 
  2nd   1.4    1.5  12.5  5.3 *** 
  3rd   3.4    3.1    9.0  5.3 
groundnuts  1st   6.8         4.3        1.4    4.1  
  2nd 10.1  10.3    4.2  8.1 
  3rd 10.3    9.4    3.0  7.4 
maize   1st   8.1     1.4         2.7     4.1    
  2nd   2.9    5.9    9.7  6.2 
  3rd   5.2    4.7    9.0  6.3 
oil palm   1st   6.8         0.0     0.0   2.3    *** 
  2nd 13.0    2.9    1.4  5.7 *** 
  3rd   5.2    4.7    6.0  5.3 
Melon.  1st   0.0       5.8       0.0   1.8    ** 
  2nd   1.4  14.7    0.0  5.3 *** 
  3rd   1.7    6.3    1.5  3.2 

1Chi-square test with 2 d.f.: *** = p<.01, ** = p<.05, * = p<.10 
 
commodities in rank order were cocoa plantain, cassava, cocoyams  and groundnut (Annex Figure 
5). The variation in the commodity composition of revenue rankings across both villages and 
blocks was high (Annex Table 13).   
 The choice of commodities for commercialization is a function of numerous factors 
including market access and the state of the resource base.  These influences are examined in 
more detail through a principal components analysis in Section 5.4  below. 

5.3  Field Management Differentiation 
The field management practices used on annual and biennal food crop systems were investigated.  Overall 
the only field management practice for which there were no significant cross block differences was burning 
after slashing (Table 21).  The cited frequency of all other field management practices was greatest in the 
Yaoundé block.  The use of purchased inputs–improved varieties, pesticides, and fertilizers–on annual 
crops was not common in Mbalmayo and for fertilizers and pesticides nearly non existant in Ebolowa; 
however, in the Yaoundé block 56% of households used improved varieties, 39 % used fertilisers and 51% 
used pesticides.  Tillage before planting, the use of ridges and planting in rows was also more frequent in 
the Yaoundé block.  The association between field management practices and resource use intenification is 
examined  below in a principal components analysis. 

 36



5.4  Principal Components of Resource Use Intensification and 
Commercialization 
We have seen how a host of variables respond differentially to the gradients of market access, 
population pressures and resource use intensification across the FMBA.  In order to begin to 
understand the interrelationships between these various factors and effects, a principal 
components analysis was conducted.  In principal components analysis the covariance matrix is 
decomposed  

Table 21.  Frequency of different types of field management operations on food crops by intensification 
blocks. 
Management practice Mbalmayo Ebolowa Yaoundé Overall   
 ---------------% of households---------------- prob1 ni 
Burning 100 94 94 96  223 
Tillage 68 18 70 51 *** 222 
Ridging 55 30 70 51 *** 224 
Planting in rows 27 24 70 41 *** 224 
use of improved varieties  24 18 56 33 *** 223 
use of fertilizer 6 1 39 15 *** 224 
use of fungicides 9 1 41 17 *** 223 
use of insecticides 12 1 52 21 *** 224 
1 Chi square statistic with 2 d.f.   *** prob <.01 
 
into linear varieties that explain successively more of the total variation among the original 
random variables (Karson, 1982).   
 Among the practical objectives of the principal components analysis is the exploration of 
the covariance among exogenous endowments of land and labor and commercialization strategies, 
field differentiation, and field management intensification.  The analysis is then used to score each 
of  the 15 villages with regards to the various components associated with the intensification 
process.  This information is useful for targeting on-farm technology interventions that are 
congruent with household factor endowments and strategies.   
 The endogenous variables included in the analysis are defined as : 
          mean std dev. 
ALLMGT =  sum of field management practices     3.086 2.839 
GNUT =   1 if groundnuts ranked  among top three cash earners, 0 otherwise  0.201 0.368 
CAS =  1 if cassava   “ “  “ “  0.455 0.457 
COCOA = 1 if cocoa  “ “  “ “  0.550 0.457 
PLANMACA = count of plantains and cocoyams ranked among top three cash earners           0.899       0.624 
HORT =  count of tomatoes, hot peppers, and green maize ranked among top three        0.364 0.579 
OTH_LAB = count of tasks for which non-family labor was used    4.431 4.382 
NOTYPE = count of field types differentiated both by cropping system and season  4.631
 2.075 
 
ALLMGT is the sum of count variables for the various field management practices.  Included in 
this measure are counts of fields tilled before planting, crops for which ridges are used, crops 
planted in rows,  the number of improved varieties used, and fertilizers and pesticide use on food 
crops.  The variables assumed to be exogenous at least in the short run are: 
          mean std dev. 
TLAB =  adult labor equivalents disposable at the household level   4.297 2.867 
PRESSURE = total no. of fallow fields/total no. of annual crop fields cultivated  1.688 1.714 
 
representing household endowments of labor and land.  
 As principal components analysis (PCA) of a random matrix of variables is sensitive to 
scale, analysis is typically conducted on standardized variables with the result that the covariance 
matrix is also the matrix of simple correlations (see Annex Table 14 for Pearson correlation 
matrix used in the analysis).  When a matrix of simple correlations is decomposed into its 
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principal components the relative contribution of the random variable to a specific principal 
component linear variate is determined by a comparison of its coefficient (or loadings).  
 The rotated loadings for the five principal components with eigenvalues >1 are presented 
in Table 22.  The five components account for 71.3% of the variation among the set of 10 
variables.  The first component, labeled CROPSYS, as indicated by the high loadings on 
ALLMGT, HORT and PLANMAC, distinguishes households pursuing commercial horticultural 
production using intensive management practices from households undertaking commercial 
production of plantains and cocoyams using extensive farming practices. 
 The second component, INTENSI, provides a measure of the land intensification–
differentiation process.  When land pressures increase at the household level (as measured by  

Table 22.  Principal components analysis of the resource use intensification and commercialization 
processes. 
                                  Five Principal (Rotated) Components                  
  CROPSYS INTENSI COCOA  AFUBO  HHLABOR 
ALLMGT          0.510         0.429         0.133         0.327       -0.058 
GNUT               0.034       -0.224        0.245       -0.729        0.020 
CAS               0.107       -0.098        0.192        0.807        0.016 
COCOA            -0.016       -0.091       -0.901         0.027        0.037 
TLAB               0.202        0.176       -0.335       -0.130       -0.691 
OTH_LAB            0.090        0.133       -0.344       -0.124        0.783 
HORT               0.858        0.122        0.126       -0.046       -0.110 
PLANMAC   -0.864        0.098        0.194      -0.087       -0.010 
PRESSURE        -0.091       -0.782        0.075        0.005        0.117 
NOTYPE       -0.024         0.821         0.139        0.100        0.093 
Percent of total variance explained 
                         18.120       16.110       12.355       13.426       11.307 
 
PRESSURE–the ratio of fallow fields to annual crop fields) the number of field management 
interventions increases (i.e. ALLMGT–ridges, increased tillage, improved varieties, planting in 
rows, use of fertilizers and pesticides) and  along with the number of different field systems 
(NOTYPE).   
 The third component is somewhat one-dimensional with a high loading only on COCOA 
and marginal loadings on the labor variable.  The component distinguishes households on the 
basis of their labor abundance and pursuit of cocoa as a commercialization strategy.   The absence 
of loadings on the food crop variables suggests that this system is neutral in its effect on the 
choice of other cropping activities.   
 The fourth component, AFUBO, identifies two of the other major commercial cropping 
systems in the sample–groundnuts versus cassava.  Households that  produce marketable 
surpluses of cassava tend not to produce commercial quantities of groundnuts and vice versa.  

The final component, HHLABOR, indicates that households with abundant family labor 
tend to use less non-family labor (group labor, i.e., ak’as, hired labor, individual exchange, and 
extended family)  in their various agricultural activities.  
 The mean factor scores across villages and blocks for each of these components were 
analyzed (Annex Table 15).  In all cases there were significant differences in the means.  Figure 
12 presents the relative scoring across the 15 villages.  For simplicity we only present the 4 
highest scoring versus 4 lowest scoring  (the 7 villages not indicated lie somewhere in between 
the other two sets).   
 Examining spatial results for AFUBO we find that verification that the bulky nature of 
cassava limits its commercial production to villages in the Yaoundé block with better market 
access and lower transport cost.  In contrast we find that the commercial production of groundnuts 
a commodity with a much higher value to weight ratio tends to be a commercial option in the 
relatively more remote areas such as Mekoe near the border with Gabon.    
 The heterogeneity of resource pressures and commercialization strategies across villages 
is well illustrated by the three villages surrounding Yaoundé.  The small village of Etoud in 
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erage for the 14 other villages was 1.657 and for Etoud it was 2.095 indicating actually 
an the average, although the difference was not significant (Student’s t statistic=0.927). 



densities (Figure 13).  At lower rural population densities the issue of market access can play a 
key role in whether or not a village begins to intensify its production practices (Smith 1992).  
Households in the Ebolowa and Mbalmayo blocks did not differ significantly in their average 
resource use level, even though there is significantly higher population density in the Mbalmayo 
block (see Figure 11).  Figure 13 suggests a threshold level of rural population density of between 
40 and 50 persons km-2 before farmers begin to substantially alter their management systems. 
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Figure 13.   Village mean estimates of resource use intensification regressed on rural 
population densities for 15 villages in the FMBA. 
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6.  Macroeconomic and Sectoral Policy Impacts on Resource Use 
Intensification 
The importance of village and household factors in livelihood strategies and land use decisions 
has been shown.  At least equally important are sectoral and macroeconomic impacts that 
influence household decision-making and in the long run factor endowments.  The importance of 
policies in the resource use intensification process and rural development is now examined. 
 After its independence from France in 1960 until the mid 1980s the Cameroon economy 
was one of the few success stories in Africa.  Except for a brief period from 1978 to 1986 when 
oil revenues played a significant role, most economic growth occurred in the agricultural sector.  
However since 1986 the Cameroon economy  has been one of Africa’s worst performing (Figure 
14).  Among the many causes of this reversal were events that transpired in the cocoa and coffee 
markets in the late 1980s.   
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Figure 14.  From best to worst, GDP growth in Cameroon, 1980-93. 
 

Source:  African Development Indicators (World Bank 1995) 
 
 Agricultural policies in Cameroon have been largely concerned with the export crop 
sector.  The two most important smallholder export crops for the humid forest zone of Cameroon 
(and historically the two most important agricultural crops in terms of export earnings and 
producer revenues) are cocoa and coffee.  The downturn in these sectors in the mid 1980s in 
combination with a drop in world oil prices were among the key exogenous shocks which plunged 
the Cameroon economy into its prolonged depression. We examine specifically some the 
structural elements of the political economy surrounding the export crop policies and the 
important role of events in the export sector on the evolution of the structural adjustment program. 

6.1  Events Leading to Structural Adjustment 
  Ntangsi (1987) classifies Cameroonian interest groups affecting agricultural policy into 
five categories that are useful for a discussion of the political economic influences on price policy 
in southern Cameroon.  These categories as they pertain to the coffee and cocoa sectors are: (1) 
ethnic-regional groupings (the Bamiliké and Tikar coffee producers of the western provinces, and 
the Beti-Boulou-Fang cocoa producers of southern Cameroon); (2) the peasantry (accounting for 
approximately 100 percent of cocoa and robusta coffee production); (3) institutional groups (the 
Presidency; political parties; the NPMB, MINGRI, MINDIC bureaucracies), (4) urban-based 
elites (including marketing and processing agents, exporters, along with bureaucratic elites) and 
(5) the external aid donors (the World Bank, IMF, Caisse Centrale, EDF, STABEX, and USAID).   

6.1.1  Peasantry, Ethnicity, and Political Parties 
From the late 1950s through the mid 1960s the Union des Populations du Cameroun (UPC) 
waged a guerilla war against the colonial and post-independance Ahidjo regime (backed by the 
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ex-colonial power).  The underground movement originated in the Nyong et Kelle region of the 
Center Province led by Reuben Um Nyobé.  After Nyobé was killed by French troops in 1959, the 
locus of the insurgency shifted to the western provinces.  Adhijo finally squashed the movement 
with the capture of Earnest Ouandji in Kumba, Southwest Province in 1970. As a carrot to the 
population of West province (which was a stronghold of the UPC), Ahidjo granted exclusive 
purchase and export selling rights to UCCAO, the arabica cooperative union.  Allowing UCCAO 
to sell and retain the profits from arabica coffee  was a major departure from the way export crops 
were marketed in all other regions of the country and allowed UCCAO and its cooperative 
members to prosper. 
 A change in the regional distribution of power occurred when President Ahidjo from the 
north was succeeded by Paul Biya of the Beti-Bulu Center-South in 1982.  Biya maintained the 
one-party system of Ahidjo until November of 1990, when pressures from other political parties 
forced the change to a multi-party political system.16  The major opposition to RDPC came from 
the populist, Social Democratic Front (SDF) founded in Bamenda in 1990 and with most of its 
power base in the coffee growing regions of the western provinces.  In 1992 a very close 
presidential election result was adjudicated by the Supreme Court, in favor of the incumbent Paul 
Biya of the RDPC.  Biya’s victory was in large part due to the majority backing of the cocoa 
growing Center and South.  Biya rewarded his political support among Beti-Bulu cocoa growers 
by maintaining the official cocoa producer price at its 1991/92 level despite continued downward 
pressure on world prices, whereas coffee prices were again lowered in late January of 1993.   
 This change in political institutions (from a single party to a multi-party system) seems to 
have invested more political power in the peasantry than was previously the case.  Also 
contributing to an increasing political voice for farmers was a 1991 law encouraging the 
formation of farmer organisations as a means of counterbalancing the perceived threat to cocoa 
and coffee producers in a newly liberalized free market.  
 
 
Prior to the move towards a multi-party system, Ntangsi wrote (p. 42): 
 
 "..the Cameroon peasantry are not directly represented in the political system, do 

not possess formal political power and therefore do not directly influence policy-
making." 

 
While their political influence is still slight vis-a-vis urban-based groups, continued movement 
towards a multi-party system and the increasing role played by farmer organisations will continue 
to invest the peasantry with political power.   

6.1.2  Urban Based Elites: Marketing Middlemen and Exporters 
 The economic fortunes of urban-based marketing middlemen and exporters were 
determined from independance until liberalisation by government regulation. Approximately 150 
licensed buying agents operated in the cocoa and coffee sectors prior to liberalisation in 1991.  
These agents collected and treated the producer's cocoa and coffee. In addition to these 
middlemen, there were approximately 60 licensed exporters of robusta coffee and cocoa. Until the 
recent reforms (see below) these exporters historically paid a fixed price to the licensed buying 
agents for the producer's hulled green coffee and dried and fermented cocoa.  They in turn graded, 
sorted, contracted sale in the world market, all at prices fixed by the national marketing board 
(ONCPB).  Before it was liquidated in 1991, the ONCPB also acted as an exporter of coffee 
produced in the anglophone areas of Cameroon (i.e. the Northwest and Southwest Provinces).  On 
an individual basis, the exporters have unequivocally the largest economic stake of any of the 
actors in the coffee and cocoa sectors.  

                                                           
16 Biya did change the party name from l’Union Nationale Camerounaise (UNC) to the Rassamblement 
Democratiques des Peuples Camerounais (RDPC) 
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6.1.3  Bureaucratic Interest Groups and the Coffee and Cocoa Sector 
Bureaucratics affect economic policies and relative prices in the cocoa and coffee sectors in 
several ways: (1) indirectly, the significant wage bill of the civil service affects agricultural terms 
of trade; (2) via their direct influence on policy formulation through policy analyses, and (3) 
through their implementation of government policies.   
 As with any bureaucratic structure, opportunities for rent-seeking behavior arise and can 
shape the behavior of the bureaucratic agent.  Bureaucratic rent-seeking and government acting as 
Leviathan seeking to maximize its legitimacy by enlarging the public sector has been developed 
by  and Wellicz (1984).  Tariffs are set to maximize revenues which are then used to enlarge the 
state sector.  This idea of the autonomous state has been extended to explain the logic of 
marketing boards as a means of expanding state bureaucracy (Findlay, 1989).   Their theoretical 
modeling seems to find some end pirical content in the care of the Cameroon marketing board. 
 At independence in both West Cameroon and East Cameroon, the new federal 
government inherited British and French state marketing organizations of differing nature.  In the 
former British protectorate of West Cameroon, the National Marketing Board (NMB) undertook 
physical market functions including collection, processing, conditioning and export of robusta and 
arabica coffee and cocoa .  In the former French protectorate, the Caisse de Stabilisation oversaw 
the commercialization of the smallholder robusta coffee and cocoa, but in contrast to the NMB 
never undertook any of the physical exchange functions.  Instead it used the above mentioned 
licensed marketing agents to collect, process and export the beans in exchange for a fixed 
commission determined annually by the bareme (a  set of administered official prices for the 
coffee and cocoa sectors).  In essence the bareme established the price for every marketing 
function.  The bareme was annually issued by Presidential decree after the recommendations to 
the Presidency by the marketing board.and the Ministry of Industry and Commerce.17  In 1975 
these two institutions were united into a single office, the Office National de Commercialization 
des Produits de Base (ONCPB), although functionally nothing changed in the way coffee and 
cocoa were exported from the two regions.   
 Over the two identifiable booms in the coffee and cocoa markets since 1975, the ONCPB 
generated positive surpluses.  In principal these surpluses  were to be retained for years when 
world prices were low.  However after the collapse of oil prices in early 1986 and given the 
growth in the public sector and budget discussed above, the government rapidly turned to ONCPB 
surpluses that had been generated by the high world prices for coffee and cocoa in the mid 1980s.  
In 1986/87, the financial woes of the ONCPB grew rapidly as cocoa prices fell, followed in 
1987/88 by coffee prices.  The continued slide in commodity prices, and the exhaustion of the 
ONCPB stabilization funds resulted in widespread payment arrears in 1988/89 to both marketing 
agents and producers in the cocoa and coffee sectors (over $300 million).   
 With the government budget in serious deficit, and the ONCPB on the verge of 
bankruptcy the last but not the least among Ntangsi's interest groups–the external donors–began to 
play a significant role in the economic regulation of the coffee and cocoa sectors.   

6.1.4  External Donors, The Bureaucracy and Structural Adjustment 
 In 1988 Cameroon began negotiations for the first time in its young history with the 
World Bank and IMF on a standby arrangement, structural adjustment loan (SAL), and a policy 
reform program.  In 1989, a SAL for $150 million and a reform program were agreed upon, with 
the SAL to be disbursed in three tranches.  As part of the program it was agreed that a financial 
audit of the ONCPB was required to guide its restructuring.  Based on the results of the audit, the 
World Bank recommended the dissolution and liquidation of the ONCPB whose workforce had 
grown to over 2,800 employees.  The Presidency of the Republic was opposed and in September 

                                                           
17Although the marketing prices were not fixed by the ONCPB for arabica coffee from the West Province, 
producers in the West province were paid the official producer price for arabica coffee as set by the 
ONCPB.  In theory any profit made by UCCAO was to be returned to the community in the form of social 
investments. 
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of 1990 the World Bank froze the 2nd tranche of the SAL, while the IMF suspended Cameroon's 
standby arrangement, citing the slow implementation of the agreed upon policy reform package.  
With approximately 100 billion FCFA required to settle all its outstanding debts to producers and 
market agents from the 1988/89 campaign, the government of Cameroon turned to a coalition of 
European donors: the French Caisse Centrale de Coopération Economique, and the European 
Economic Community.  Funding was provided in 1990 by the Caisse Centrale and STABEX 
funds from the European Development Fund in the amount of 52.2 billion FCFA which was used 
to settle a large part of the arrears from the 1988/89 season.  This injection of liquidity allowed 
the 1989/90 campaign to be carried out following a major restructuring of the ONCPB.  Its 
workforce was reduced from over 2,800 to 1,100 and its annual operating budget cut from 12.5 
billion to 5 billion FCFA.  The bareme, commonly referred to as "les charges incompressibles" 
(irreducible costs), were significantly reduced for 1989/90.  In 1990/91 with continued falls in 
coffee and cocoa markets and the external donors creating pressure for further reforms, the 
ONCPB was dissolved and replaced by the Office National du Café et Cacao (ONCC) with a staff 
of 157.  The exporters meanwhile organized themselves into the Groupément des Exportateurs 
(GEX),  in a lobbying response to the continuing compression of the bareme. 
 The newly created ONCC, no longer involved in physical market activities, was only 
charged with regulating a reduced set of fix prices and quality control.  The government of 
Cameroon still officially set the producer price of robusta and the c.i.f. price of the exporter (in 
negotiation with the GEX) but all other prices were allowed to adjust freely according to internal 
supply and demand for the marketing services of the licensed buying agents.  If the world price 
was higher than the c.i.f price set by government, these revenues were to be paid into a 
stabilization fund at the Banque des Etats d'Afrique Centrale (BEAC) rather than the national 
treasury as was previously the case. Finally in 1995 the state completely withdrew from price 
fixing in the cocoa and coffee sectors and prices were freely determined. 
 Another external factor of change in the cocoa and coffee markets was the French role in 
the devaluation of the FCFA.  From 1948 to January, 1994 the value of the franc CFA was 
maintained at a rate of 50 FCFA to 1 FF.  As of January 14, 1994 the rate was fixed at 100 FCFA 
per FF where it still remains.  The immediate effect was a doubling of the FCFA price of tradable 
goods at the border of Cameroon. The impact of the devaluation on the agricultural terms of trade 
was significant.  However, continued weakness in world markets and given the domestic inflation 
generated by the devaluation, real producer prices in 1994 were still significantly below their 
1985 levels. 

6.1.5. The impact of liberalization in the cocoa and coffee markets 
In retrospect the sequencing of policy reforms in the cocoa and coffee sectors was less than 
favorable for producers.  Fertiliser markets were the first reform to hit the sector starting in 1988 
with a gradual removal of subsidies.18  However with the FCFA significantly overvalued,  when 
subsidies were phased out, the imported fertiliser cost was too high for profitable application.19  
The liberalisation of coffee and cocoa marketing and state-administered panterritorial pricing did 
not occur until 1992 for coffee and not until 1995 for cocoa.  Prices of coffee were allowed to find 
their market equilibrium in the context of an overvalued FCFA and an extremely depressed world 
market.  Liberalized producer prices were well under 200 FCFA kg-1 and in some remote areas 
below 100 FCFA kg-1.  At these prices, many farmers did not find it worthwhile to harvest their 
coffee.  At the same time, the liberalisation of fertiliser markets and the de facto liberalisation of 
pesticide markets resulted in the reduced availability of these vital inputs due to an inadequately 
developed private sector.  The latter has especially been a problem for the pesticides needed to 
treat blackpod disease and capsid sucking bugs on cocoa. When devaluation finally came along in 
1994 the supply response from higher producer prices was greatly muted by the decline in the 
productive capacity of cocoa and coffee plantations which had been at best minimally maintained 
                                                           
18 Fertilizers are only used on coffee in Cameroon. 
19 Imports by coffee cooperatives in 1992 were only 1/6th (12 000 t vs. 63 000) their 1988 level (Abbot and 
Lloyd 1992). 
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under the policy regimes from 1989 to 1994.  The best sequence of policy reform would have 
been to devalue the FCFA then liberalise cocoa and coffee marketing while gradually phasing out 
fertiliser subsidies.   
 In 1995 supplies on the world coffee market tightened due to a supply shock in Brazil and 
coffee prices rose.  In Nkongsamba a 60 kg bag of dried robusta was selling for 17 000 FCFA 
which works out to a price of  approximately 567 FCFA kg-1 of hulled dried coffee, the highest 
nominal price that robusta farmers have ever received.  However after 8 years of  low prices, 
many had neglected their coffee plantations and the productive capacity was considerably below 
its pre-liberalisation potential.  This year  the same phenomena is being seen in the cocoa sector; 
currently farmers are receiving between 600-650 FCFA kg-1 for their cocoa which is also the 
highest nominal price ever paid in the region.  However  plantations which have not been treated 
against capsids since the late 1980s have lost a good deal of their productive potential.  An 
interesting contrast to Cameroon is Cote d’Ivoire where the government has maintain research and 
extension support for export commodities.  Since devaluation in 1994 Cote’ d’Ivoire has 
increased its production of cocoa by over 450,000 tons (more than three times total Cameroon 
production). 

6.2 Agricultural Export Growth, the Dutch Disease, and the Rural Exodus 
The relationship between export growth and GDP growth was examined in an influential paper by 
Michaely (1977).  Using rank correlation coefficients on a 41 country sample for 1950-73, he 
questioned whether the rate of growth of exports was associated with GDP growth.  The correlation 
coefficient (.308) was significantly positive for the sample as a whole.  It was larger (.523), however, 
for a subsample of 23 middle income countries.  The same relationship was examined here for 
Cameroon.   
 The independent variable, EXP, defined as the annual change in the ratio of exports of 
goods and services to gross domestic product, both measured in 1980 constant dollars, was regressed 
on the growth rate of real per capita GDP, PERCAPGDP from 1962 to 1980.  The results (t-ratio in 
parentheses), 
 PERCAPGDP = 0.0342 + 0.2215EXP 

(2.0) R2 = 0.20 
 

confirm a similar positive relationship between export and GDP growth for the case of Cameroon.  
Given expanding coffee and cocoa export earnings during this period, the regression evidence 
suggests their important role in the overall growth of the economy in the 1960s and 1970s. 
 Overall agricultural export earnings accounted for approximately 70% of all foreign 
exchange earnings during this period.  The strategy of Ahidjo to emphasize smallholder 
production of  export crops was a success in terms of economic growth.  However, since Ahidjo’s 
time Africa has lost significant market share in many export crops and  many in government seem 
to have grown skeptical of such a strategy.  
 Still there are substantial arguments to be made for such an agricultural export-led growth 
strategy: 
1. The rapidly industrialising economies of SE Asia and to a lesser extent Brazil are finding it 

more and more difficult to recruit agricultural labor at competitive wages in their export crop 
sectors which should mean that African primary commodity producers will be more 
competitive in world markets in the near future.   Malaysia, which in the 1970s and 1980s was 
the world’s largest rubber producer, annually producing in excess of 1.5 million tons has seen 
its production fall to under one million tons in the 1990s.  

2. There are also strong agronomic arguments.  Perennial tree crops are much better adapted to 
the acid soils and climatic conditions that characterize most of the Congo basin (FAO 1977). 
Most of these systems are also relatively low input requiring little in the way of external 
nutrients.  In Cameroon most of the large scale rubber plantations are not regularly fertilised 
and yet annual production of 1 to 2 tons ha-1 is the norm.  

3. The environmental benefits from a smallholder perennial tree crop strategy can be significant.  
The typical smallholder cocoa  and coffee plantation in Cameroon is not a  monospecific 
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system but rather a veritable reserve of genetic resources.  Both cocoa and coffee systems are 
grown under a shade canopy.  The species providing this shade have been selectively nurtured 
and typically include numerous indigenous and exotic fruit trees of significant value both in 
terms of home consumption and as a source of secondary revenues.  These systems are also 
significant carbon stores.  Work on carbon stocks in Cameroon has shown that cocoa 
plantations contain on average 188 t C ha-1  or roughly 62% of the carbon stock of  the primary 
forest in contrast to roughly 80 t C ha-1 in annual crop fields (Kotto-Same et al. 1997). 

4. Marketing constraints are also sometimes less of a hindrance with perennial tree crops in part 
because of their high value to weight ratio and in part because of the agricultural calendar.  In 
Cameroon, the harvest and marketing of cocoa and coffee coincides or overlaps with the dry 
season permitting market access to areas not served by all weather roads.  

 
 One of the effects of the downturn in the world cocoa and coffee markets in the mid to 
late 1980s was a shift of smallholder labor out of tree crop production and into annual food crop 
production in an attempt to replace lost cocoa and coffee revenues (Figure 15).  The resulting 
increase in new annual crop fields is believed to have contributed significantly to the annual rate 
of deforestation in the benchmark.  This market phenomenon is an area of ongoing ASB research. 
The idea of trading carbon emissions among countries which is on the agenda for the upcoming 
Kyoto talks on global warming should be expanded to consider the possibility of industrialized 
countries selectively subsidizing agricultural sectors such as the traditional cocoa sector in 
Cameroon as a means of sequestering carbon and reducing deforestation pressures.20 
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Figure 15.  Indices of agricultural terms of trade–food and export crops, and only food crops. 
Source:  Prices from Direction des Statistiques, Ministere du Planification, production weights compiled 
from Minagri household surveys. 
 
The pre-eminent role played by the agricultural export sector in the economic development of the 
country was usurped in the late 1970s when significant oil discoveries in the Bight of Biafra came 
on line.  This “windfall” provided a boost to growth which averaged 10.4 percent from 1978 to 
1986, however this growth brought with it symptoms of the "Dutch disease" which began to affect 
the agricultural sector (Benjamin, Devarajan and Weiner, 1989).  While some of the more typical 
symptoms (severe currency appreciation and a siphoning of labor into the petroleum sector) were 
not manifested, a major domestic spending effect caused prices in the non-traded goods sector to 
rise (largely comprised of the construction industry in Cameroon) and labor to be drawn away 

                                                           
20 Care must be taken however in targeting systems.  The situation in Cote d’Ivoire where a large 
proportion of the original tropical forests were converted to smallholder cocoa and coffee plantations has 
certainly resulted in environmental loss (although less loss than if these lands had been converted to 
cassava fields). 
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from the export agricultural sector.  Much of the spending effect was due to a sharp increase in 
number of government employees from 77,000 in 1977 to 185,000 in 1992.21  
 One of the most notable and significant effects of the oil boom was a steady decline in the 
agricultural terms of trade for the humid forest zone (Figure 15).  This in conjunction with the 
burgeoning civil service and their urban-based demands led to a significant exodus of rural 
population to urban centers by both the skilled and unskilled labor force.  In the four divisions of  
the forest margins benchmark zone, the rural population actually decreased by -0.001% yr-1  from 
1976 to 1987, while the urban population of Yaoundé grew by 7.24% yr-1 .  The rapid growth of 
the urban population was a combination of declining terms of trade and the increase in urban 
effective demand which had a strong demand pull on wages.  Since the onset of the economic 
recession and in particular the slash in the civil service wage bill and the 50% devaluation of the 
FCFA in 1994, the urban–rural wage differential has narrowed while the agricultural terms of 
trade have improved considerably.  In combination with a reduction in the probability of urban 
employment, there is increasing evidence, both ancedotal and statistical, of a reduction in the rate 
of urban–rural migration.  
 Figure 16 compares the age distribution of rural household heads from the 1984 
agricultural census with the results of  the ASB survey from 1994.  The bimodal age distribution 
in 1994 with a significant increase in the 34-44 age cohort as compared to 10 years earlier is clear 
evidence  of a slowing of rural–urban migration.  A similar result is reported for the Lekie and 
Mefou divisions by Gockowski and Ndoumbé (2004) who found that this demographic transition  
was a major factor in the widespread adoption of horticultural monocrop systems. 
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Figure 16.  Age distribution of household heads, 1984 and 1994. 
Source:  Minagri 1984 agricultural census and ASB characcterisation 
survey. 

 

                                                           
21 Up until recently, an implicit social contract existed between the state and its citizens based on 
educational achievement.  The objective for many Cameroonians was attainment of the requiste school 
certificates, diplomas and degrees necessary for entrance into government service.  Once the certificate was 
obtained, entry into the civil service was relatively assured and with it a guarantee of lifetime employment 
at a middle-class wage. 
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6.3 Institutional and Organizational Constraints 
Across the Congo basin there are numerous institutional impediments that are at the core of the 
low productivity in agriculture and the continued extensification of production. Carl Eicher 
(1994) has concluded that:  

The longer one works in Africa, the more one is forced to conclude that a human 
capability/institution building model of development should replace the long-term 
technical assistance model. 
Among the most significant of the institutional failures affecting agricultural development 

across the region has been the failure of  the research and extension systems to generate and 
disseminate technologies that farmers can adopt within the context of widespread institutional 
failures.22    
 In 1990 the members of the Special Program for African Agricultural Research (SPAAR) 
sponsored by the World Bank launched a new initiative to reinvigorate NARSs within a regional 
context.  SPAAR conducted a study of the NARS in the Congo basin and found that none of the 
six NARS meet minimum acceptable standards.    
 In order to reinvigorate African NARS, SPAAR has developed several main action points 
(Cleaver 1993).   These include: 

• Long term master plans defining research to be undertaken by all the various parties 
concerned with collaborative mechanisms defined; 

• The development of multicountry frameworks and networking among regional NARS with 
the creation of poles in each country for research on specific subjects to develop a critical 
mass;  

• Ensuring that farmers are adequately represented on the various controlling bodies of 
research institutes; 

• Providing for policy analysis within research institutes; 
• Ensuring that researchers make contact with farmers; 
• Expanding the institutional base to include the private sector, universities, industrial 

country research establishments, and international research centers; and  
• Improvement in all aspects of management from admistration to finance to scientific 

endeavors. 
 Agricultural extension is critical for transferring new techniques and knowledge 
generated by research to farmers.  Among the criticisms of extension services commonly heard 
throughout the region is that extension workers are poorly trained and often know less than their 
purported clients.  Farmers have often been subjected to conflicting messages from competing 
services.  In the FMBA the Société de Développement du Cacao (SODECAO) had more 
extension workers in the field than the agricultural extension service in the 1980s which itself was 
split in two: one for livestock and one for crops.   
 Cameroon (as are some 30 other African countries) is now in the process of implementing 
a “training and visit” program of extension.  The program emphasizes regular training of 
extension personnel by subject matter specialists who themselves are trained by the Institute de 
Recherche Agricole pour le Développement (IRAD–the government agricultural research 
institute).  The program emphasizes the development of suitable technologies that are tested on 
farmers’fields with their participation. To reach a maximum number of farmers, the program is 
working through contact groups and making liberal use of demonstration plots. 
 Extension programs must recognize the important differences in needs between men and 
women farmers. In much of the Congo basin, women outnumber men in rural areas, as men have 
left families behind in rural areas to go seek employment in urban areas.  In the 6 research villages 
of the FMBA, a household census revealed that nearly one in five households was female headed.  
The 1987 population census revealed a male to female ratio of 1:1.16 in the rural areas of the 

                                                           
22 Among those that prevent farmers from accessing research generated technologies are inappropriate 
policies wrought by an under-emphasis on reliable production statistics and analytical capacity, and 
inadequate development of financial institutions to supply the credit needed to buy inputs.   

 48



Center and South Provinces.  In Congo-Brazzaville, 70 percent of  farm household heads are 
women (Cleaver 1993).   
 Research and the subsequent extension package have to be gender tailored to reflect the 
differences in labor responsibilities and crop enterprises.  Women because of their higher 
workload are interested in simple labor-saving innovations such as hand-operated village water 
pumps, food mills, improved transport options, quick cooking, low HCN varieties of  cassava that 
do not require soaking before preparation, and crop husbandry techniques to reduce weeding 
effort.  They will also be interested in improved food crop varieties that are disease and pest 
resistance and higher yielding under their low input cropping systems. 
 Another critical institutional need across the region is the improvement of the distribution 
and multiplication of  improved planting materials.  The vegetative methods used to propagate 
and multiply plantains, cassava, cocoyams, taro and yams are costly and have a low multiplication 
ratio which slows diffusion of enhanced germplasm.  However, if agricultural production is to 
have any chance of approaching 4% annual growth without wrecking havoc on the remaining 
forest resources, farmers will need access to improved varieties of cassava, plantains, upland rice, 
maize, cocoyams and yams.   
 Breeding efforts for the medium to long fallow situations that characterize most of the 
region should focus on disease and pest resistant varieties that are efficient in nutrient uptake 
during the first two to three months after burning.  Fertility levels in the first cropping season after 
a long fallow can be very high, however, leaching causes the loss of many nutrients for crop 
production.  The diffusion of such varieties should increase the output per given unit of both labor 
and land.  This would deflect pressure to clear remaining forest resources.  For some crops such as 
cassava, rapid advances have been made in developing high yielding varieties that work well in 
low input systems.  The problem that remains for cassava varieties is to get these materials in the 
hands of farmers.  
 The many difficulties governments in the Congo basin face in effectively managing and 
financing the delivery of agricultural services and the unlikely probability that these difficulties 
will be resolved in the near term dictates  a new approach.  Farmer organizations and non- 
governmental organisations in many African societies offer an alternative avenue for the delivery 
of such services.  Donors such as USAID, the African Development Foundation, the Caisse 
Française de Développement and the German GTZ are all involved in encouraging these 
organisations to take up the institutional void. 
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7.  Summary and Conclusions 
The overall objective of the Alternatives to Slash and Burn program is the development of 
technology interventions and policy options able to mitigate the impact of agriculture on 
deforestation in the world’s tropical forests.  In Central Africa research efforts are focused on the 
Congo basin and the six countries–Congo-Brazzaville, Congo-Kinshasa, Gabon, CAR, Equatorial 
Guinea and Cameroon–whose borders encompass what is the world’s second largest contiguous 
rainforest.  FAO (1997) estimates a deforestation rate of  0.6% yr-1  (1,142,000 ha yr-1) for the 
Congo basin.  By comparison, other ASB benchmarks in Indonesia and Brazil are tackling 
estimated forest losses of 1.0% yr-1 (1,084,000 ha) and 0.5% yr-1 (2,554,000 ha), respectively. 
 Unlike Indonesia and Brazil where large scale agricultural operations play an important 
role, most of the deforestation in the Congo basin is attributed to smallholder agriculturalists using 
extensive slash and burn techniques.  The density of rural populations was found to exhibit an 
inverted-u relationship with rates of deforestation in Africa.  Measures of land and labor 
productivity in the Congo basin are low and have shown little growth.  The low productivity of 
agriculture in combination with rapid population growth results in the continual extension of the 
forest margins.  To alleviate the situation, Serageldin (1991) and others have called for a doubling 
of agricultural productivity.  To achieve this ambitious goal, farmers will require access to 
disease-resistant varieties that are better at exploiting the relatively high levels of nutrients that 
characterize the first year of cropping following the medium to long fallow periods of the region.  
In domains where rural population densities are high and fallow periods have shortened, the use 
of soil amendments (organic and chemical fertilizers, leguminous green manures, kitchen wood 
ash) in conjunction with better varieties are indicated.  Implementing the strategy will require 
strengthening of agrarian services such as extension, plant and seed multiplication, farmer 
organizations, rural credit and savings and rural infrastructure.   
 Research to develop technological interventions and policy recommendations for the 
Congo basin is conducted in the Forest Margins Benchmark Area (FMBA) of southern Cameroon.  
Covering 1.54 M ha, the benchmark is spanned across several gradients including population 
density, market access, soils and climate.  For this analysis the benchmark is divided into three 
equal size blocks–the Yaoundé block, the Mbalmayo block and the Ebolowa block.  The range of 
socio-economic and biophysical conditions in the benchmark permit the study and targeting of 
short, medium and long fallow agricultural systems over population densities ranging from 4 to 
100 persons km-2.  The red and red-yellow soils in the benchmark are mainly Orthic Ferrasols 
which are suitable for cocoa, coffee, oil palm and rubber if clay content is high.  Annual 
precipitation ranges from 1350 mm to 1900 mm and falls in a bimodal pattern.  The most 
important food cropping system is the groundnut-cassava-based mixed food field which largely 
guarantees household food security and in areas with market access generates marketable 
surpluses.  This system is managed by women farmers.  The next most important system and the 
largest source of agricultural revenues are cocoa plantations.  These systems are mainly managed 
by men although in certain instances, widowed female heads of house also manage such systems.  
The third most frequently encountered field system (70 % of survey households) was the 
plantain/banana field.  In the southern portion of the benchmark where population pressures are 
low the melon-based (Cucumeropsis mannii) field is frequently encountered.  Both the plantain- 
and melon-based fields are generally targeted to longer period fallow fields and secondary forests.  
These field types result in the highest conversion of carbon stocks of any of the cropping systems 
because of the relatively high carbon stocks in long fallows and secondary forests (Kotto-Same et 
al. 1997).  Input intensive, monocrop fields of horticultural crops and maize are another 
frequently encountered cropping system in particular in areas with good access to the Yaoundé 
urban market.  This system has developed rapidly within the last 20 years.   
 Livestock are not well integrated into the farming systems of the benchmark.  Cattle 
raising is practically non-existent because of the tsetse fly.  Small stock and poultry production is 
practiced generally in a free range and extensive fashion. The only significant commercial 
production occurs in the urban peripheries of Ebolowa, Yaoundé and Mbalmayo where intensive 
and semi-intensive commercial pork and poultry farms occur.  In high population density areas 
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where crop damages from free range small stock are not tolerated, enclosure or tethering of 
animals occurs.  Farmer-elicited production constraints varied across the gradient of resource use 
intensification.  In the high intensity Yaoundé block, grassy weeds, maize stemborers and poor 
soils were most frequently cited.  In the lower intensity Ebolowa and Mbalmayo blocks rodents 
and other animal pests, broadleaf weeds and grassy weeds were most frequently cited.   
 Farms in the FMBA are generally small consisting of numerous small fields.  The average 
number of fields cropped annually was slightly over 7.  One of the processes associated with 
increasing resource use intensification is a greater differentiation of field types.  Sixty-two % of 
the households in the Yaoundé block had between 5 and 8 distinct field types versus only 28% 
and 44% in the Mbalmayo and Ebolowa blocks.  The mean annual land cover in productive 
agricultural land use per household was 2.6 ha in the Yaoundé block, 2.4 ha in the Mbalmayo 
block and 3.6 ha in the Ebolowa block. 
 Using survey results and secondary data, land cover and land planted in 1994 were 
estimated.  Across the benchmark,  24.8% of the total land area was in some agricultural use 
(including fallow fields) with significant differences across blocks.  Slightly over 100,000 ha  
were cleared annually to create food crop fields, representing approximately 3.3% of the total land 
area.  The predominant productive land use system was cocoa accounting for 3.8% of land area 
and representing 48% of total productive agricultural land use.  Food crop systems accounted for 
the rest of the productive land use, led by the groundnut-cassava mixed crop field followed by the 
melon-based and plantain-based systems.  Remote sensing estimates found 58.9% of land in the 
Ambam area of the Ebolowa block still in primary forest cover, versus 22.0% around Ebolowa, 
5.3% around Mbalmayo and only 3.7% around Yaoundé.  The remote sensing estimates indicate a 
rural road density in Yaoundé that is three times the density in the Ambam area.  The remote 
sensing images also revealed the invasion of Imperata grasslands in the Yaoundé area. 
 Labor is the most important factor of production in the Congo basin and the FMBA.  Both 
household and non-household labor are used.  The average household size was 7.3 persons, and 
the adult labor equivalents were estimated to be 4.3.  The use of non-household labor (labor 
exchange groups, hired labor, individual exchanges and extended family relations) was 
significantly more common in the labor-scarce village economies of the Ebolowa block as 
compared to the relatively labor-surplus economies of the Yaoundé block.  Significant differences 
in labor participation were noted between the sexes; women participated more frequently in all 
agricultural tasks with the exception of clearing fallow fields. 
 The most important food market in the benchmark is Yaoundé with over a million 
inhabitants and the largest food commodity markets in the humid forest zone are plantains, 
cassava and cocoyams.  Producer revenues in the late 1980s from smallholder cocoa and robusta 
coffee production were roughly three times larger than all combined food crop sales from the 
humid forest provinces of Cameroon. 
 Non-crop sources of household revenues were found to vary significantly with changes in 
the resource base and market access.  In general a much greater diversity of non-crop revenue 
activities were cited by households in the Yaoundé block, reflecting the higher level of 
infrastructural development, which facilitates greater diversification in the rural economy.  In the 
In the low density, low intensity Ebolowa block household non-agricultural revenues from 
hunting and gathering activities were most significant.  Households in the Mbalmayo block with 
their better market access to Yaoundé and still abundant resource of semi-domesticated oil palms 
tended to specialize in the production of palm wine. 
 A multivariate analysis of agricultural commercialization strategies, resource use 
intensification, and household endowments of land and labor revealed that in general Yaoundé 
households with high land pressures (as measured by the ratio of annual crop fields to fallow 
fields) have intensified their production systems to a much greater degree than households in the 
Mbalmayo and Ebolowa blocks.  This is a result of both high population densities in the Lekie 
division and excellent urban market access.  The intensification process was found to entail an 
augmentation of purchased inputs, increased tillage practices including ridging and crop 
management strategies such as planting in rows, use of improved varieties, mulching, and an 
increasing number of field types targeted various spatial and temporal niches.  Outside the high 
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rural density areas of the Lekie division, villages where households scored above the mean in 
terms of resource use intensity, the village was generally characterized by decent market access.  
Commercialization strategies across households were also a function of the intensification 
process.  Intensively managed horticultural production systems were an important strategy for 
households in the Lekie division of the Yaoundé block.  At the opposite end of this dimension 
were households pursuing a relatively extensive production strategy targeting plantains and 
cocoyams.  These households tend to be located in areas of abundant land and long fallow 
resources.  Simultaneously increasing the land and labor productivity of these systems would 
deflect smallholder pressures on the forest margin.   
 Cocoa as a commercialization strategy was predominant among households in the 
northern portion of the Ebolowa block and in the northern portion of the Lekie division.  For 
households with market access close to Yaoundé cocoa systems were not an important component 
of their commercialization strategies.  
 Sectoral and macroeconomic policy reforms since the late 1980s have had important 
impacts on slash and burn agricultural systems.  Most of these reforms occurred in the cocoa and 
coffee sectors with the state disengaging and liquidating the national marketing board for these 
crops during this period.  At the same time fertilizer and pesticide subsidies (ranging from 60 to 
100%) were removed.  Most of these reforms were driven through as part of a structural 
adjustment package with the World Bank and the IMF in an effort to help the Cameroon 
government in its struggles with massive internal and external deficits.  Unfortunately these 
reforms took place in the context of (indeed were necessitated by) an overvalued FCFA and 
depressed world commodity markets.   As a result cocoa and coffee producers in Cameroon faced 
historically low producer prices and in response neglected their plantations in favor of  plantain, 
cocoyams and horticultural production depending on the locale.  This put significant additional 
pressure on the forest margins as new forest lands were cleared and brought into annual food crop 
production.  Smallholder coffee and cocoa plantations have been shown to store significant 
amounts of carbon and also serve as biodiversity reserves for important indigenous fruit tree 
species.   
 We conclude with several recommendations for research and development in the FMBA 
and the Congo basin: 
1. A balanced approach between annual and perennial crop systems is indicated for the humid 

forest zone. 
2. Perennial crop systems require adequate policy incentives. 
3. Perennial tree crops should be bred that can be adapted to farmer’s conditions.  
4. Given the low frequency of improved varieties in the farming systems of the benchmark it is 

clear that any strategy to increase agricultural productivity will require that farmers have 
access to improved germplasm.  Improved cassava, plantain, cocoyam, upland rice and maize 
varieties need to be placed within the reach of farmers.  These varieties should be developed 
that are specifically  suited to the long and medium fallow periods that characterize most of the 
Congo basin. 

5. Farmer organizations and NGOs should be encouraged to propagate improved varieties such as 
cassava, plantains, cocoyams and open pollinated maize varieties.  NARESs in the basin need 
to support these efforts through the timely provision of foundation planting materials. 

6. Research on intensification using fertilizers and other purchased inputs needs to be targeted to 
domains where conditions are profitable for such strategies (market access, rural 
infrastructure). 

7. A more thorough prognosis of long-run perennial tree crop market trends needs to be 
conducted in order to prioritize R&D efforts.  

8. Given their importance as a primary converter of forest lands in the benchmark and their 
importance throughout the region, research is warranted on Cucumeropsis mannii.  A national 
program in the area should be designated to take the lead in research to enhance the 
productivity of these systems. 
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9. To achieve the goal of 4% annual growth through an intensification (rather than 
extensification) of the agricultural sector will require simultaneous efforts to develop rural 
communications and primary health infrastructure.   

10.  As most of the countries in the basin also have significant areas in savanna lands with 
agricultural potential, policy-led intensification of food crop production should target the 
development of commercial food production in these ecoregions when suitable and link them 
to urban demand via infrastructural developments (eg. the Adamaoua province in Cameroon).    
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Annex Tables 

Annex Table 1.  Extent of FAO soil classes in the Congo Basin 
Soil  
class 

Area 
(M HA) 

Percent 
of  total 

Ferrasols 244.0 61.98% 
Nitosols 47.6 12.09% 
Arenosols 44.9 11.40% 
Gleysols 19.1 4.85% 
Cambisols 10.2 2.59% 
Acrisols 7.4 1.88% 
Luvisols 6.7 1.70% 
Regosols 3.9 0.99% 
Fluvisols 3.2 0.81% 
Lithosols 2.8 0.71% 
Vertisols 2.6 0.66% 
Anodosols 0.6 0.15% 
Planosols 0.5 0.13% 
Histosols 0.2 0.05% 

Annex Table  2.  Frequency of agronomic problems by blocks.a 
 Mbalmayo Ebolowa Yaoundé Overall   
 ---------------% of households---------------- prob1 ni 
1.  grass weeds 77.3 

93.3 
49.3 
79.5 

72.0 
94.7 

66.4 
89.2 

*** 
*** 

223 

2. stem borers 62.7 
88.0 

54.8 
90.4 

63.0 
89.3 

60.2 
89.2 

 223 

3. broadleaf weeds 53.3 
76.0 

68.5 
97.3 

45.9 
67.6 

55.9 
80.2 

** 
*** 

222 

4. rodents/mammalian pests 60.3 
94.5 

73.6 
97.3 

29.3 
86.7 

53.8 
92.8 

*** 221 

5. plant diseases 57.3 
90.7 

25.0 
65.3 

43.8 
87.8 

42.3 
81.4 

*** 
*** 

220 

6. other insects 52.0 
86.7 

33.3 
66.7 

36.5 
81.3 

40.7 
78.9 

** 
*** 

221 

7. termites 39.2 
64.9 

20.8 
48.6 

43.1 
77.0 

31.4 
63.6 

** 
*** 

220 

8. poor soils 25.7 
68.9 

11.0 
38.4 

58.7 
84.0 

32.0 
64.0 

*** 
*** 

222 

9. birds 27.0 
63.5 

36.1 
69.4 

8.1 
54.1 

23.7 
62.3 

*** 220 

10. drought 30.7 
66.7 

6.9 
25.0 

18.7 
69.3 

18.9 
54.1 

*** 
*** 

222 

11. late planting 29.3 
54.7 

4.2 
28.2 

14.9 
68.0 

16.4 
50.7 

*** 
*** 

220 

12. rain damage 21.6 
58.1 

8.2 
35.6 

8.0 
64.0 

12.6 
52.7 

*** 222 

13.  excessive shade 22.7 
56.0 

5.5 
42.5 

6.7 
46.7 

11.7 
48.4 

*** 
*** 

223 

14.  poor seed germination 24.3 
50.0 

1.4 
15.1 

9.0 
48.0 

9.9 
37.5 

*** 
*** 

222 

15.  poor plant varieties 20.0 
49.3 

2.7 
19.2 

4.0 
42.7 

9.0 
37.2 

*** 
 

223 

16. excessive ground water 8.0 
12.0 

2.7 
15.1 

0 
21.3 

3.6 
36.9 

** 223 

1 Chi square statistic with 2 d.f.   *** prob <.01,  ** prob <.05,  and * prob<.10.   
a First line in each row is the percent of households classifying as an “important problem”, second line is percent 
classifying as “minor problem” or “important problem” 
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Annex Table 3. Number of Fields Planted with Annual Crops During March-July, and Number of Perennial 
Fields, ASB Forest Margins Benchmark. 

  Mixed         Horti-      Other       Plantain/ 
                 Ground- Melon cult- Home Mixed Other Ban- 
  nut    Field  ural   Garden  Food  Pure  anas Cocoa Coffee 
MBALMAYO 
 mean            1.222     0.203  0.027 0.197     0.500 0.293  0.677  0.905   0.014 
 std dev         0.826  0.437    0.163    0.401     0.667     0.540  0.773     0.797  0.120 
 n of cases             72          74          74           71         74           75         65         63          70       
 minimum         0.000 0.000     0.000     0.000     0.000    0.000     0.000     0.000    0.000 
 maximum 4.000    2.000     1.000     1.000     3.000     3.000     2.000     4.000     1.000 
EBOLOWA  
 mean            1.096    0.589     0.068     0.286     0.403     0.329     1.460     1.359     0.000 
 std dev         0.690     0.663     0.254     0.455     0.744     0.602     1.229     0.824     0.000 
 n of cases             73          73          73          70           72          73          63          64          73 
 minimum         0.000  0.000    0.000    0.000     0.000    0.000     0.000    0.000     0.000 
 maximum         4.000     4.000     1.000     1.000    4.000     3.000     7.000  4.000     0.000 
YAOUNDÉ 
 mean            1.297    0.270    0.432    0.458   0.653     0.423    0.930    0.795    0.080 
 std dev         0.840     0.477    0.599     0.580     0.808     0.552     0.884     0.763     0.487 
 n of cases             74          74          72          72           71          71          73        75 
 minimum         0.000  0.000    0.000    0.000    0.000     0.000    0.000     0.000    0.000 
 maximum         5.000  2.000    2.000     2.000     3.000     2.000     5.000     3.000     4.000 
F test of means  1.224   10.94 24.46   5.366     2.082     1.010    10.74     9.446       n.a. 
probability      0.296     0.000    0.000    0.005     0.127     0.366     0.000     0.000       n.a. 

 

Annex Table 4. Number of Annual Fields Cropped During August-November,  ASB Forest Margins 
Benchmark. 

  Mixed        Horti-   Other  
                 Ground- Melon cult- Home Mixed Other  
  nut    Field  ural   Garden  Food  Pure   
MBALMAYO 
 mean             1.197     0.135    0.162     0.164    0.351     0.137 
 std dev          0.821     0.344     0.406    0.373     0.629     0.346 
 n of cases              71          74          74          73          74           73 
 minimum          0.000    0.000    0.000    0.000    0.000     0.000 
 maximum          4.000    1.000     2.000     1.000     3.000     1.000 
EBOLOWA  
 mean             0.959    0.417    0.068     0.197     0.314    0.222 
 std dev          0.564    0.687     0.254     0.401     0.553     0.510 
 n of cases               71         72          73          71          70           72 
 minimum          0.000    0.000     0.000     0.000     0.000     0.000 
 maximum          4.000     4.000     1.000     1.000     2.000     3.000 
YAOUNDÉ 
 mean             1.120    0.108    0.453    0.213    0.427     0.347 
 std dev          0.821     0.313     0.599     0.412     0.619    0.581 
 n of cases               75          74           75          75          75         75 
 minimum          0.000    0.000    0.000    0.000    0.000     0.000 
 maximum          4.000     1.000     2.000     1.000    3.000    3.000 
F test of means  1.923     9.342    15.14     0.293     0.661     3.434 
probability      0.144     0.000     0.000    0.747    0.518     0.034 
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Annex Table 5.  Area in Various Crops for 4 Principal Divisions of FMBA, 1984. 
 
 
Division 

Food 
Crop 
Area 

 
Cass-
ava 

 
Plan-
tains 

 
Coco-
yams 

 
Groun
dnuts 

 
 
Maize 

 
Oil  
palm 

 
Other 
Crops 

 ----------------------------------000 ha------------------------------------- 
Lekie 21.2 3.2 3.5 2.6 6.3 1.6 3.6 0.4 
Mefou 20.9 5.6 1.8 2.0 5.0 1.3 2.2 3.0 
Nyong Soo 11.1 1.4 1.1 2.0 3.0 0.4 1.6 1.6 
Ntem 15.2 4.4 1.3 1.0 4.1 1.5 1.8 1.1 
Total 68.4 14.6 7.7 7.6 18.4 4.8 9.2 6.1 
Source:  MINAGRI 1984 Agricultural Census. 
 

Annex Table 6. Mean Family Size and Variation 
Variable   Overall  Mbalmayo Ebolowa  Yaoundé 
   --------------------------number of persons--------------------------- 
children < 11 yrs  2.1333     1.7857     2.2029     2.4085   
    (2.2523)    (1.9920)    (2.0406)    (2.6435)   
young men 11-18 yrs 0.9526     0.9155     0.8261     1.1127   
   (1.2938)    (1.1307)    (1.2480)    (1.4789)   
young women 11-18 yrs 0.7915     0.7465     0.8261     0.8028   
    (1.6688)    (1.2389)    (2.3006)    (1.2942)   
men 19-50 yrs  1.2290     1.2432     1.0870     1.3521   
    (1.2329)    (1.2801)    (1.0108)    (1.3742)   
women 19-50 yrs  1.3879     1.4324     1.0435     1.6761   
    (1.2462    (1.1477)    (0.9917)    (1.4811)   
old men 51 + yrs   0.4434     0.4110     0.4118     0.5070   
    (0.5257)    (0.4954)    (0.5791)    (0.5035)   
old women 51 + yrs 0.3333     0.2466     0.3623     0.3944   
    (0.5719)    (0.5212)    (0.5934)    (0.5971)   
total   7.3458     6.7432     6.8841     8.4225   
    (5.2943)    (4.9465)    (5.2512)    (5.5874)   
 
 
n.b. 1st row for each variable is mean, second is standard deviation. 
 

Annex Table 7. Education attainments of household head and spouse by blocks. 
 Mbalmayo Ebolowa Yaounde  All households 
Level of 
education    men women men women men women  men women
none  7% 11%  9% 14%  8% 22%  8% 16%
primary  54% 73%  51% 67%  68% 64%  58% 68%
secondary  36% 14%  40% 16%  19% 13%  32% 14%
superior  3% 2%  0% 2%  4% 0%  2% 1%
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Annex  Table 8.   Frequency of use of various non-immediate family sources of labor (vs. only family labor) by various labor task. 
  

Group labor exchange 
 
Hired labor 

Individual  
labor exchange 

Extended  
family labor exchange 

 
Only family labor 

Labor task          Mbl   Eba Ydé All Mbl Eba Ydé All Mbl  Eba Ydé All Mbl   Eba Ydé All Mbl  Eba Ydé All
Clearing (%)                     37.3 54.7 22.7 38.2 28.0 34.7 24.0 28.9 32.0 26.7 18.7 25.8 38.7 54.7 41.3 44.9 32.0 10.7 36.0 26.2
 p=.000  p=.346    p=.171  p=.108  p=.001
Preparation (%)                25.3 28.0 13.3 22.2 12.0 21.3 8.0 13.8 26.7 16.0 6.7 16.4 28.0 40.0 22.7 30.2 46.7 37.3 60.0 48.0
 p=.071  p=.052    p=.004  p=.061  p=.020
Seeding (%)                26.7 30.7 13.3 23.6 9.3 10.7 2.7 7.6 24.0 18.7 6.7 16.4 30.7 38.7 26.7 32.0 49.3 38.7 58.7 48.9
 p=.032  p=.139    p=.014  p=.276  p=.049
Weeding (%)                24.0 22.7 8.0 18.2 13.3 13.3 2.7 9.8 24.0 20.0 5.3 16.4 28.0 42.7 21.3 30.7 52.7 40.0 69.3 53.8
 p=.019  p=.040    p=.005  p=.015  p=.001
Harvesting (%)                16.0 21.3 8.0 15.1 10.7 10.7 1.3 7.6 18.7 17.3 4.0 13.3 25.3 33.3 26.7 28.4 60.0 50.7 66.7 59.1
 p=.072  p=.044    p=.014  p=.508  p=.135
Processing (%)                13.3 6.7 1.3 7.1 9.3 2.7 1.3 4.4 13.3 8.0 1.3 7.6 16.0 25.3 6.7 16.0 70.7 69.3 92.0 77.3
 p=.017  p=.039    p=.021  p=.008  p=.001
Selling (%)                2.7 2.7 0.0 1.8 2.7 1.3 1.3 1.8 1.3 0.0 0.0 0.4 4.0 4.0 2.7 3.6 93.3 92.0 96.0 93.8
 p=.361  p=.775    p=.366  p=.878  p=.587
mean tasks engaged 
by non-family labor 

1.45 1.67                0.67 1.26 0.85 0.95 0.41 0.74 0.89 0.63 0.20 0.57 1.71 2.39 1.48 1.86 26.7% 8.0% 29.3% 21.3%

 p=.001       p=.000  p=.000  p=.030  p=.002
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Annex Table 9.  Farmer perceptions of labor constraints for various tasks  by blocks. 
           mean use
           of non- 
           family  
   Mbalmayo Ebolowa  Yde Overall prob  labor 1 
   -------percentage of households responding----------    Chi2(4 d.f) 
fallow clearing 
   minor problem  14.62  14.83  15.82 15.17 0.9044  1.12a 
   major problem  42.62  39.09  34.62 38.84 
planting 
   minor problem   18.75     22.89     20.33    20.63 0.9642  0.80b 
   major problem   17.26     16.26     14.75    16.14 
weeding 
   minor problem   17.55     24.70     19.28    20.45 0.4799  0.75b 
   major problem   21.61     16.41     12.32    16.82 
harvesting   
   minor problem   15.92     19.09     9.69    14.93 0.5887   0.65c 
   major problem   17.40     15.15     17.88    16.74 
note:  Labor shortages for processing, marketing and tillage were not cited with great frequency and are not 
reported 
1 mean number of the four non-family labor arrangements (work groups, hired labor, individual exchange 
  and extended family  members) used to augment family labor. 
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Annex Table 10.  Estimated labor inputs (no. of 6 hour workdays) by task for major cropping systems by 
month and gender for the FMBA, southern Cameroon. 
Field system/task Sex Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Mixed groundnut-cassava field 
1,500 m2 and 1000 m2—two fields  

 
     

clear field M   4.1     2.7     6.8 
clean and burn biomass F   13.5      8.8    22.2 
till soil and plant groundnut 
(170,000 plants per ha) F   7.9 7.9     5.3 5.3   26.3 

plant cassava (3,200 plants per ha) F    4.0     3.0    7.0 
dig planting holes (388 plants/ha)  F    0.8     0.5    1.3 
harvest and transport 
plantain(388/ha)-cocoyam (400/ha) 
suckers 

F    0.3         0.3 

plant plantain F    1.5     1.0    2.4 
plant maize (4,450 pl/ha) and leafy 
vegetables F    0.3     0.2    0.6 

weed groundnuts F     15.6     10.3   25.9 
harvest groundnuts F      12.4 12.4    8.0 9.1 41.9 
harvest maize F      1.3     0.9  2.2 
harvest plantain/cocoyam F 0.3 0.3 0.3      0.4 0.4 0.4  2.0 
harvest cassava F  6.1 6.1 6.1   4.1 4.1 4.1    30.5 

subtotal  0.3 6.4 31.8 20.8 15.6 13.7 16.5 6.8 23.2 16.0 9.3 9.1 169.4
Plantain/cocoyam (2,500 m2)               
fell trees M 1.0            1.0 
clear field M 6.8 6.8           13.6 
burn biomass M  0.5           0.5 
dig planting holes (1,200 pl/ha) M   4.0          4.0 
harvest plantain suckers (1200/ha) 
& cocoyam corms (4000/ha) FM   1.5          1.5 

transport suckers and plant M   6.0          6.0 
debrushing of plantain M 6.8     6.8    6.8  6.8 27.2 
hsrvest cocoyam F   4.2        4.2 4.2 12.5 
harvest plantains M 1.9 1.9 1.9 3.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 24.9 
subtotal  15.5 9.2 17.6 3.8 1.9 8.7 1.9 1.9 1.9 8.7 6.1 12.9 90.2 
Cucumeropsis (2500 sq m)               
fell trees M 1.0            1.0 
clear field M 6.8 6.8           13.6 
burn biomass F  0.5           0.5 
plant F   1.2          1.2 
harvest melonseed F          12.0   12.0 
subtotal  6.8 7.3 1.2 0.0 0.0 0.0 0.0 0.0 0.0 12.0 0.0 0.0 27.3 
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Annex Table 10.  Estimated labor inputs (no. of 6 hour workdays) by task for major cropping systems by 
month and gender for the FMBA, southern Cameroon. (Continued) 
Field system/task Sex Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 
Tomato (4,000 sq. m.)      
prepare nursery w/hand irrigation M  7.9 7.9          15.8 

clear field M  17.2           17.2 
clean and burn biomass M   15.7          15.7 
plant  M   6.79 10.2         17.0 
weed and soil mounding FM     17.8        17.8 
pesticide application M    9 9 9       27.0 
fertilizer application M     2.71        2.7 
harvest tomatoes FM       40.4      40.4 

subtotal  0 25.1 30.4 19.2 29.5 9 40.4 0 0 0 0 0 153.6
Cocoa (13,000 sq m.)               
Pruning M  5           5.0 
Clearing/weeding  M     6.5    6.5    13.0 
Pesticide application. M     2.6 2.6  2.6 2.6 2.6 2.6  15.6 

Harvesting cocoa pods. M          6.0 6.0 6.0 18.0 
Cocoa pod breaking.   FM          3.5 3.5 3.5 10.6 
Field transport.   M          1.0 1.0 1.0 3.0 
Fermentation/drying   M          2.4 2.4 2.4 7.1 
subtotal  0 5 0 0 9.1 2.6 0 2.6 9.1 15.5 15.5 12.9 72.2 
 

Annex Table 11.  Households reporting non-crop income, by blocks. 
   Mbalmayo n=75 Ebolowa  n=72 Yaoundé  n=71 Overall  n=218  
   ---------------percentage of households reporting----------------             Prob1 
fuelwood sales   2.63  19.44  29.57  17.05   *** 
game sales   41.27    52.75    9.81     34.86   *** 
fish sales   21.32     41.61    15.21     26.02  ***  
livestock sales   27.91     52.79    49.27    43.12  ***  
palm wine sales   68.02    43.06    38.03    50.00  ***  
petty commerce  23.83  40.30    25.30     29.81  * 
wage employment  14.53     24.85     26.69     22.02  
NTFP sales   43.89    61.97    48.60    51.37  * 
1 chi-square with 2 d.f. * prob<0.10, ** prob<0.05, *** prob<0.01 
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Annex Table 12. Households indicating marketed surpluses by commodity in FMBA. 

   Percentage of households selling   
   Mbalmayo Ebolowa Yaoundé Overall  Signif.1 

 cocoa  66.2  94.6 72.5 78  *** 
 plantains  60.0  86.5 85.1 77.1  *** 
 processed cassava 58.7  75.7 77.0 70.4  ** 
 bananas  53.3  73.0 85.1 70.4  *** 
 cassava  60.0  70.3 74.7 68.3       
 cocoyams 61.3  66.2 62.9 63.5       
 palm wine  62.0  45.2 67.6 58.3  **   
 maize  28.0  48.6 62.2 46.2  *** 
 groundnut  46.7  43.2 25.7 38.6  **   
 hot pepper 13.3  39.2 62.2 38.1  ***  
 leafy greens 20.0  28.4 61.6 36.5  ***   
 tomatoes  14.7  49.3 45.3 36.3  ***  
 okra  18.9  36.5 53.5 36.1  ***   
 sugar cane 30.7  51.4 15.6 33.2  ***  
 palm nuts  21.3  31.1 40.3 30.8  **   
 sweet potatoes 20.3  32.9 36.4 29.8  *    
 melon seed 14.7  52.8 21.5 29.7  ***  
 yams  19.2  22.4 46.4 29.2  ***  
 palm oil  37.3  27.4 12.2 25.7  ***  
 green beans 3.0  10.9 3.8 6.0       
 processed groundnut 1.3  4.3 8.6 4.7  
 coffee  0.0  4.4 9.8 4.6  ***  
 processed maize 1.3  5.6 4.1 3.7        

     

 1 chi-square with 2 d.f. * prob<0.10, ** prob<0.05, *** prob<0.01 
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Annex Table 13.  Village, block, and overall ordering of commodities by commercial importance (among 
the 3 most important commercial commodities). 

  
Commodity and percentage of households ranking as one of three most important 
commercially 

  1st  2nd  3rd  4th  5th 
Mbalmayo Block       
Mbonjock  plantain 60.0  palm oil 30.0  cassava 30.0  yam 30.0  sugar cane 30.0
Awae  cocoa 41.7  maize 41.7  macabo 41.7  plantain 33.3  fruits 25.0
Evindissi  cocoa 85.7  macabo 57.1  plantain 42.9  cassava 42.9  groundnut 14.3
Ngat  cocoyam 93.3  cocoa 60.0  plantain 46.7  cassava 40.0  groundnut 26.7
Mvoutessi  groundnut 78.6  cocoyam 71.4  plantain 42.9  cassava 35.7  cocoa 28.6
Ebolowa block       
Obang II  cocoa 100.0  cassava 58.3  melon 50.0  plantain 33.3  groundnut 8.3
Akok  cocoa 100.0  plantain 54.5  melon 27.3  cocoyam 27.3  banana 27.3
Mengomo  cocoa 85.7  plantain 64.3  groundnut 42.9  cassava 28.6  melon 21.4
Minselé  plantain 83.3  cocoa 58.3  cassava 50.0  melon 25.0  cocoyam 25.0
Mokoe  cocoyam 73.3  plantain 66.7  cocoa 53.3  maize 33.3  groundnut 33.3
Yaoundé block       
Etoud  plantain 92.3  banana 53.8  cocoyam 46.2  cassava 38.5  yam 23.1
Nkolfoulou  cassava 81.8  plantain 81.8  banana 63.6  cocoyam 36.4  tomato 18.2
Nkometou  cassava 78.6  maize 71.4  tomato 57.1  plantain 21.4  cocoa 21.4
Nkongmesse  cocoa 78.6  cassava 64.3  plantain 42.9  tomato 28.6  yam 28.6
Nkolmelok  cocoa 80.0  tomato 66.7  cassava 66.7  plantain 33.3  maize 20.0
        
Mbalmayo block cocoyams 58.6  plantains 44.8  cocoa 43.1  cassava 32.8  groundnut 29.3
Ebolowa block cocoa 78.1  plantain 60.9  cassava 35.9  cocoyams 34.4  melon 25.0
Yaoundé block cassava 65.7  plantain 52.2  cocoa 43.3  tomato 35.8  cocoyams 20.9
Overall  cocoa 55.0  plantain 52.9  cassava 45.5  cocoyam 37.0  groundnut 20.1
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Annex Table 14.  Correlation matrix used for PCA of resource use intensification/commercialization 
process. 
 
ALLMGT    1.000 
GNUT     -0.211     1.000 
CAS       0.211    -0.249     1.000 
COCOA    -0.078    -0.107    -0.141     1.000 
HORT      0.411    -0.125    -0.060    -0.139     1.000 
PLANMACA -0.256    -0.027    -0.217    -0.174    -0.579     1.000 
PRESSURE -0.264     0.114    -0.014     0.003    -0.137     0.096    1.000 
OTH_LAB  -0.029    -0.011    -0.070     0.161    -0.062    -0.067    0.003    1.000  
NOTYPE    0.287    -0.158     0.069    -0.130     0.071     0.028   -0.417    0.065   1.000 
TLAB      0.118     0.002    -0.046     0.084     0.166    -0.172   -0.140    0.043  -0.112 1.000 
         ALLMGT     GNUT      CAS       COCOA     HORT    PLANMAC  PRESSURE  OTH_LAB N0TYPE  TLAB 

 

 

Annex Table 15.  Mean factor scores for villages and blocks from a principal components analysis of the 
resource use intensification process. 
        CROPSYS     INTENSI     COCOA       AFUBO     HHLABOR 
   Mbondjock             0.145       0.239       0.517       0.034      -0.041 
   Awae                  0.132      -0.418      -0.097      -0.242      -0.164 
   Evindissi             0.048      -0.253      -0.584      -0.040       0.958 
   Ngat                 -0.755      -0.296       0.219      -0.045      -0.020 
   Mvoutessi            -0.183      -0.566       0.581      -0.995      -0.340 
   Mbalmayo subtotal    -0.126      -0.257       0.130      -0.258       0.082 
   Obang II             -0.240       0.017      -0.945       0.243       0.201 
   Akok                 -0.223      -0.174      -0.854      -0.008       0.721 
   Mengomo              -0.017      -0.065      -0.480      -0.558      -0.139 
   Minselé              -0.435      -0.357       0.031      -0.129       0.379 
   Mekoe                -0.536      -0.069       0.309      -0.547       0.330 
   Ebolowa subtotal     -0.290      -0.130      -0.388      -0.200       0.299 
   Etoud                -0.708       0.051       0.580       0.042      -0.502 
   Nkolfoulou           -0.244       0.864       0.811       0.728       0.025 
   Nkometou              1.593       0.406       0.813       0.607      -0.090 
   Nkongmesse            0.300       0.376      -0.281       0.428      -0.762 
   Nkolmekok             1.098       0.331      -0.519       0.563      -0.565 
   Yaoundé subtotal      0.426       0.393       0.266       0.467      -0.390 
F test(15,206) villages  9.105       2.222        7.291      3.887       3.866 
F test(2,219) blocks    11.330       9.370        9.538     13.228       9.878 
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Annex Figures 

Annex Figure 1.  Monthly precipation in the three blocks of the FMBA. 
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Nkoemvone (Ebolowa block 1953-85)
mean annual rainfall 1868 mm
Mean max. temp.  28  4
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mean annual rainfall 1458 mm

Nkolbisson (Yaounde block 1970-81)
mean annual rainfall 1617 mm
Mean max. temp.  27  9
Mean min temp 18  9
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Annex Figure 2.  South and Center provinces agricultural calendar for 1st season crops. 
Source:  Westphal, 1981. 
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Annex Figure 3.   Annual  production, marketed surplus, and on-farm consumption in humid forest 
zone of major crops. 
Source:  compiled from MINAGRI agricultural survey data, 1986-90. 
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Annex Figure 4.  Average household revenues for households with sales in humid forest zone, 1986-
90. 
Source:  compiled from MINAGRI agricultural surveys. 
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Annex Figure 5.  Commodity sources of revenues–frequency of households ranking commodity as among 
their top three crop revenue sources. 

Note:  frequencies of commodities with different letters were significantly different (p<0.05). 
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