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ABSTRACT

Ghana’s cocoa industry has been the backbone of its agricultural economy for more than a
century, providing employment, foreign exchange, and rural livelihoods. This study assesses
the impact of producer price-related reforms on Ghana's cocoa sector, focusing on their
influence on farmers' producer prices, the proportion of free-on-board (FOB) prices paid to
farmers, price volatility, and cocoa output. This study provides critical insights into the
dynamics of producer price reforms and their implications for policy and cocoa sector
sustainability. Using annual data from 1920 to 2022, the analysis spans nine reform periods:
the Colonial and free market era (1920-1946), the Cocoa Marketing Board (CMB) (1947-
1951), Pre-Republic era (1952-1956), Nkrumah era (1957-1965), Downturn era (1966-1983),
average production cost (COP) era (1984-1997), Negotiation era (1998-2000), Net FOB
era(2001-2018) and the LID era (2019-2022). Data analysis employed R, Gauss, Gretl, and
Microfit software, utilizing Bayesian structural time series for causal impact assessment, the
Relative Price Index (RPI) for FOB price proportion, adjusted absolute mean deviation
(AMAD) for price volatility, and the Autoregressive Distributed Lag (ARDL) model for long-
run effects on cocoa output. The results show that market-oriented reforms yielded the
strongest price incentives. The RPI, representing the farmers’ share of the export price,
averaged 65.23% during the Colonial era, 49.01% under the Cocoa Marketing Board (CMB)
era, 50.19% in the Pre-Republic era, 64.59% during the Nkrumah era, 66.21% in the
“Downturn” era, 49.92% in the Cost of Production (COP) era, 82.08% under the Negotiation
era, 65.81% during the Net FOB era, and 72.71% during the Living Income Differential (LID)
era. These figures indicate a general improvement in the farmers’ share of export earnings over
time, particularly under liberalised and negotiated pricing mechanisms. Causal impact analysis
further revealed that producer prices increased by 4.6% during the Negotiation reform, 7.2%
under the Net FOB reform, and only 0.66% during the LID era, suggesting that recent reforms
have had limited effectiveness despite pro-poor intentions. Volatility analysis showed that price
instability was highest during the Colonial and CMB eras (ranging between 40-70%) and
lowest during the Net FOB and COP reforms (8.46% and 28.04%, respectively), highlighting
the stabilising effects of reforms that aligned domestic pricing with global market mechanisms.
The long-run ARDL estimates confirmed that Ghana’s cocoa supply remains price-inelastic,
with a producer price elasticity of 0.259 (p = 0.069), implying that a 1% increase in the real
producer price raises cocoa output by just 0.26%. Rainfall (2.238; p = 0.022) exerted the
strongest positive long-run effect, underscoring the dependence of production on climatic
conditions. The trend coefficient (0.018; p = 0.000) suggests a gradual productivity gain over
time. Among reform dummies, the Nkrumah era (0.473; p = 0.037) had a significant positive
long-run impact, attributed to state investment in farm rehabilitation, extension services, and
cooperative development. In contrast, the CMB (—0.254) and LID (—0.464) periods exhibited
negative coefficients, implying weaker output responses under excessive central control and
no policy transmission. The El Nifio variable (—0.524; p = 0.051) revealed a dampening effect
on output, highlighting Ghana’s vulnerability to extreme weather. Cocobod should enhance the
role of producer organizations, cooperatives, and civil society in price determination and
promoting local value addition and processing. National regulators should undertake a
comprehensive review of existing pricing arrangements along the cocoa value chain to identify
inefficiencies and areas of rent loss. Also, attention should be given to the forward sales system,
which determines export prices and indirectly influences farmgate prices. By revisiting this
mechanism could help ensure that producers capture a greater share of the global cocoa price
and benefit more directly from price upswings.
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CHAPTER ONE

INTRODUCTION
1.1 Background

Cocoa (Theobroma cacao) is a primary ingredient in chocolate and a major tropical cash crop
traded on global markets. It is cultivated on more than 11 million hectares, which serve as a
source of livelihood for smallholder farmers in over sixty countries (FAO, 2021; Kozicka et
al., 2018). A bulk of global supply of cocoa originates from West Africa, which accounts for
over 70% of global production. Within this, Cote d’Ivoire (46.6%) and Ghana (14.1%) together
accounted for more than three-fifths (60.7%) of the world’s cocoa output in 2020 (ICCO,
2022b). This concentration highlights the dependence of the global chocolate industry on West
African producers. As shown in Figure 1.1, cocoa production in Ghana, Cote d’Ivoire, and the
world has exhibited notable fluctuations between 1946 and 2022, highlighting both global

dynamics and country-specific trends.

Cocoa arrived in Ghana under British colonial rule, with the intention of developing a tradable
commodity (Higgs, 2012; Lekane & Asuelime, 2017). This shift led farmers toward a labour-
intensive cash crop, which exposed cocoa farmers to external market risk since cocoa was not
relied upon for domestic consumption. Cocoa production was fuelled by seasonal migrants
from the northern part of Ghana, a drier and poorer region where the use of child labour resulted
in a major shift in social, generational, and gender relations in southern Ghana (Allman, 1994;
Sadhu et al., 2020; Yaro et al., 2021). Colonial authorities used cocoa revenues primarily for
fiscal extraction, a practice that persisted post-independence, making cocoa central to public
finance. This reflects the enduring colonial legacy of taxing primary exports to fund state

expenditure (Ajeigbe et al., 2023; Herbst, 1993; Kolavalli & Vigneri, 2011).
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Figure 1.1. Cocoa Production Trends in Ghana, La Céte D’Ivoire, and the World (1946—

2022)

Source: Author’s illustration based on data from the ICCO.

For Ghana, cocoa is more than a commercial crop. It is a cornerstone of the national economy
and rural development. Since the early twentieth century, cocoa has been the leading
agricultural export, generating foreign exchange, fiscal revenues, and promoting rural
employment (Clarence-Smith, 2000; Kolavalli & Vigneri, 2017). The Ghana Statistical Service
(GSS) reported that in 2016, cocoa contributed USD 2.7 billion, equivalent to 25% of the
country’s total export earnings (GSS, 2018). Between 2007 and 2017, the industry contributed
an annual average of 2.5% to GDP (GSS, 2018), while FAO (2019) estimated cocoa exports at
3.9% of GDP. Beyond its macroeconomic significance, cocoa provides direct livelihoods for
over 850,000 farming families (Oreamuno & Croppenstedt, 2023). In 2018, the Census of

Agriculture reported that cocoa supported about 619,866 agricultural households (GSS, 2020).

Despite the economic relevance of cocoa in Ghana, the sector faces long-standing structural

challenges. Production growth has historically been driven more by area expansion into forest

12



zones rather than by productivity gains, a process that fuels deforestation and environmental
degradation (Kalischek et al., 2023; Ongolo et al., 2018). Farmers remain vulnerable to pest
infestations and climate variability (Ruf et al., 2015; Schroth et al., 2016). At the household
level, due to seasonality of production, incomes are unstable and often fall short of providing
a living wage: between 73% and 90% of West African cocoa farmers are unable to achieve a
sustainable income threshold (van Vliet et al., 2021; Boysen et al., 2023). Meanwhile, global
value distribution is highly unequal, with multinational processors and chocolate
manufacturers in Europe and North America capturing the largest share of industry profits. In
2022, the global chocolate market was valued at USD 56.8 billion (GCB Bank PLC, 2023),

however Ghanaian farmers received only a small fraction of that wealth.

At the core of this disparity lies how producer prices are determined. The producer price, which
is the share of export revenues paid to farmers, is the most critical factor affecting smallholder
welfare in Ghana (Gilbert, 2009; Quarmine et al., 2014). Since the 1920s, governments and
colonial administrators have repeatedly interfered in the pricing system, using it both to
stabilize farmer incomes and to generate public revenue (Herbst, 1993; Kolavalli & Vigneri,
2011). These interventions have taken many forms, including the establishment of a regulatory
board, known as the Cocoa Marketing Board (CMB), under British colonial rule. This was
followed by various changes in government policy, from the producer price policies under
Ghana’s first president; Dr. Kwame Nkrumah, in the 1950s to reforms during structural
adjustments in the 1980s, partial liberalization of marketing in the 1990s, Free on-Board prices
(FOB) in the 2000s, and most recently, the introduction of the Living Income Differential (LID)
in 2019 (Kolavalli & Vigneri, 2011; Quarmine et al., 2014; van Vliet et al., 2021). Although
these reforms aimed to shield farmers from global market volatility, improve their livelihood
income and state revenue, their success in providing stable and fair prices for farmers remains

contested (Gilbert, 2009; Waarts et al., 2021).
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The history of producer price reforms in Ghana reflects the intersection of economic policy,
political priorities, and global market dynamics. During the colonial period, cocoa was traded
under a largely free-market system, with farmers selling to private merchants who exported
beans to Europe (Amoah, 1998; Lundstedt & Pérssinen, 2009). The producer prices paid under
the colonial government were low, leading farmers to refuse selling their produce to traders,
which resulted in a cocoa hold-up in 1930 and between 1937 and 1938 (Milburn, 1970;
Southall, 1978). This led to the establishment of the Cocoa Marketing Board (CMB). The
Board institutionalised state control over cocoa marketing and pricing, fixing producer prices
at the start of each season while using export revenues as a source of public finance (Herbst,

1993; Kolavalli & Vigneri, 2011).

Following independence in 1957, the pricing system became even more central to Ghana’s
political economy. Under the first president of Ghana, Dr. Kwame Nkrumah, cocoa revenues
were taxed to finance ambitious industrialisation and social programs, while producer prices
were maintained at levels below the world market (Acquaah, 1999; Ajeigbe et al., 2023).
Although this strategy generated critical public revenues, it undermined farmer incentives and
contributed to widespread dissatisfaction in cocoa-growing regions. Political instability in
subsequent decades, particularly during the period 1966 -1983, was accompanied by further
distortions in producer pricing (Kolavalli & Vigneri, 2017). The level of inflation, exchange
rate misalignments, and falling world prices eroded the real value of producer earnings, leading
to reduced investment in farms and widespread smuggling of beans to Cote d’Ivoire, where

farm-gate prices were higher (Gilbert, 2009; Kolavalli & Vigneri, 2017).

The economic crisis of the early 1980s and Ghana’s adoption of Structural Adjustment
Programs (SAPs) marked a turning point in producer price reforms. From 1984 to 1997, the

government introduced a “cost of production” pricing system, under which producer prices

14



were set to reflect farmers’ production costs while aiming to stabilise incentives (Varangis &
Schreiber, 2001; Quarmine et al., 2014). These reforms were accompanied by a partial
liberalisation of internal marketing, allowing private licensed buying companies (LBCs) to
compete with the state in purchasing beans. However, external marketing remained under the
control of CMB (rebranded as COCOBOD), which used stabilisation funds to cushion farmers

from world market shocks (Grumiller et al., 2018; Kolavalli & Vigneri, 2011).

Between 1998 and 2018, further adjustments sought to enhance efficiency and align domestic
pricing more closely with international markets. There were negotiations between farmers and
the COCOBOD between 1998 and 2000 to establish a fair producer price for farmers. In 2001,
the “net free-on-board (FOB) pricing” system was introduced, which linked farm-gate prices
more directly to export revenues. It promised to transfer at least 70% of net FOB prices to
farmers (Quarmine et al., 2014; van Vliet et al., 2021). In practice, however, fiscal pressures
and marketing costs often reduced the share received by producers, leaving them with limited
gains from international price booms (Kaplinsky, 2004). These frustrations persisted despite
Ghana maintaining a reputation for quality cocoa and relative institutional stability compared

to other producers.

More recently, in 2019, Ghana and Coéte d’Ivoire jointly negotiated for the Living Income
Differential (LID), adding USD 400 per tonne to the export price of cocoa in an effort to raise
farmer incomes (Aboa, 2022; Boysen et al., 2023). While the LID represented a novel attempt
at collective bargaining on the global stage, evidence suggests that traders and processors
adjusted other price components, particularly the country differential, to offset its impact.
Consequently, the gains to farmers have been limited (van Vliet et al., 2021; Waarts et al.,
2021). This outcome illustrates the persistent difficulty of translating international price

reforms into tangible improvements in farmer welfare.
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Commodity dependence remains a major developmental constraint for many countries,
including Ghana (Troster et al.,, 2019). In the cocoa sector, volatile world prices,
macroeconomic pressures, and structural exposures limit fiscal capacity while intensifying
socioeconomic vulnerabilities in rural communities (Nissanke, 2019). Ghana’s heavy reliance
on raw cocoa exports, coupled with the limited development of a domestic processing industry,
reduces economic resilience to global price swings. These conditions highlight the central role
of government policies and producer price reforms in shaping both farmer incomes and the

long-term sustainability of the cocoa sector.

This study, therefore, situates Ghana’s cocoa economy within a century-long trajectory of
producer price reforms. By systematically analysing the impact of these reforms on producer
prices, farm-gate shares of export revenues, price volatility, and production outcomes, the
research aims to clarify whether institutional innovations have succeeded in improving farmer

welfare or whether fundamental vulnerabilities remain entrenched.

1.2 Problem statement

It is generally hypothesised that institutional innovation systems create production and price
incentives for farmers (Quarmine et al., 2014). In Ghana, where cocoa is central to both the
national economy and rural livelihoods, the determination, distribution, and stabilisation of
producer prices has remained a persistent source of debate. Since the 1920s, successive
governments have introduced producer price-related reforms defined as institutional and policy
interventions to regulate farm-gate prices and revenue flows in the cocoa sector. The stated aim
was to protect smallholders from the volatile global market, secure government revenue, and
sustain Ghana’s position as a leading cocoa exporter (Kolavalli & Vigneri, 2011; van Vliet et

al., 2021, Quarmine et al., 2014). However, the effectiveness of these reforms in raising farmer
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incomes and fostering long-term sectoral sustainability remains highly contested (Acquaah,

1999; Gilbert, 2009; Waarts et al., 2021).

A critical dimension of the problem is the limited share of international cocoa revenues that
accrues to farmers. Historical evidence demonstrates that, during both the colonial and post-
independence periods, producer prices were deliberately kept below world market levels as
governments extracted rents to finance state-led development programmes (Herbst, 1993;
Acquaah, 1999). Despite reforms under structural adjustment and liberalisation intended to
secure farmers at least 70% of net free-on-board (FOB) prices, the realised share accruing to
producers has frequently fallen below this threshold, diminished by marketing costs, exchange-
rate pass-through, and fiscal burdens (Quarmine et al., 2014; Kolavalli & Vigneri, 2017).
Policy remedies, notably the Living Income Differential (LID) introduced in 2019, were
expected to narrow this gap. Y et market actors, traders and processors countered by rebalancing
other price elements, including the country differential, thereby negating much of the
anticipated gain (Waarts et al., 2021). This leakage leaves Ghanaian cocoa farmers among the

least compensated participants within the global cocoa—chocolate value chain.

Price volatility further compounds these challenges. Ghana’s Cocoa Board (COCOBOD)
maintains a stabilisation fund that partially cushions farmers against extreme swings in world
prices, but this mechanism has also constrained the extent to which producers benefit during
price booms. For example, while international cocoa prices surged to a record high of USD
12,567 per tonne in London and USD 11,878 in New York in April 2024, up from USD
2,924.37 in April 2023, farm-gate prices in Ghana increased only marginally (ICCO, 2024).
This asymmetric transmission of global prices reinforces perceptions among farmers that

producer price-related reforms were not designed to convert favourable market conditions into
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higher incomes. As a result, producers remain disproportionately exposed to global risks while

excluded from global windfalls.

Beyond domestic reforms, broader structural changes in the global cocoa value chain also
shape producer prices. Cocoa production has become increasingly concentrated in a few West
African countries such as Ghana, while processing and trading activities are dominated by a
handful of multinational firms (Boysen et al., 2023; Krauss & Barrientos, 2021; Thorlakson,
2018). This concentration gives large international buyers significant leverage in price
negotiations and, together with taxes and duties imposed along the chain, further constrains the
share of export revenues that accrues to farmers. These dynamics highlight the importance of
examining how the organisation of the cocoa supply chain influences the stability of internal
prices, the relative producer share of export earnings, and the policies that shape these

outcomes (El Makhloufi et al., 2018; Kolavalli & Vigneri, 2011; Vellema et al., 2007).

The socioeconomic consequences of ineffective price reforms are severe. Persistently low and
unstable incomes undermine farmers’ capacity to invest in productivity-enhancing
technologies, rehabilitate ageing farms, or adopt sustainable practices (Afari-Sefa et al., 2010;
Laven & Boomsma, 2012). With an estimated 23% of Ghana’s cocoa farms exceeding 30 years
of cultivation, productivity 1s declining, while expansion into new forest areas has accelerated
deforestation and environmental degradation (Oyekale, 2020; Suh & Molua, 2022). Farmer
dissatisfaction with domestic prices has also encouraged cross-border smuggling of cocoa
beans and the conversion of plantations into alternative land uses such as illegal mining. These
dynamics threaten not only Ghana’s export earnings but also the broader social and ecological

foundations of rural livelihoods (Adombila, 2024).

At a broader level, these challenges reflect the dual role of cocoa in Ghana’s political economy:

as both a livelihood source for millions of smallholders and a fiscal anchor for the state.
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Successive governments have relied heavily on cocoa revenues to finance public expenditure,
often at the expense of producer welfare (Herbst, 1993; Ajeigbe et al., 2023). This structural
tension between revenue extraction and farmer incentives has shaped nearly a century of

reform, without resolving the central problem of ensuring fair and stable farm-gate incomes.

Although existing studies have examined cocoa pricing, liberalisation, and market volatility,
most focus on discrete reform episodes or relatively short timeframes (Varangis & Schreiber,
2001; Kolavalli & Vigneri, 2017; Anim-Kwapong & Anno-Nyako, 2020). What remains
underexplored is a comprehensive, long-term assessment of the cumulative effects of producer
price reforms across Ghana’s cocoa history from the colonial free-market era (1920-1946),
through the establishment of the Cocoa Marketing Board, Nkrumah’s administration, price-
adjustment reforms, cost of production (COP) mechanisms, to the net-FOB and LID
frameworks of recent years (Kolavalli & Vigneri, 2011; Quarmine, 2012; Ludlow, 2012).
Without such analysis, it is difficult to assess whether reforms have substantively improved
farmer livelihoods, stabilised incomes, and incentivised sustainable production, or whether

they have simply redistributed the burden of global volatility in different forms.

Ghanaian cocoa is globally recognised as high-premium quality, owing to strict post-harvest
quality control measures (Anang et al., 2011; Owusu-Ansah et al., 2024; Boateng, 2022; Kotey,
2022; Adams, 2024). Because this reputation depends on consistent bean quality, farmers
invest in careful production practices; this, in turn, highlights the importance of a competitive
and stable producer-price system that adequately rewards farmers while securing the sector’s
long-term viability. Understanding the historical and contemporary dynamics of producer price
reforms is therefore crucial for identifying pathways toward more equitable and resilient

outcomes.

19



This research seeks to answer the following questions:

1. Have producer price-related reforms improved the farm-gate prices received by cocoa
farmers across different institutional regimes?

2. What proportion of free-on-board (FOB) prices has been transferred to farmers under
each reform period?

3. How has the volatility of producer prices evolved under successive reforms?

4. What has been the effect of producer price-related reforms on cocoa production

outcomes in Ghana?

1.3 Objectives
The main objective of this study is to assess the impact of producer price-related reforms on

the cocoa sector of Ghana from 1920 to 2022.

The specific objectives are to:

1. Evaluate the extent to which producer price reforms improved farm-gate prices received
by cocoa farmers.

2. Determine the share of free-on-board (FOB) prices passed on to farmers across different
reform regimes.

3. Analyse the degree of producer price volatility under successive reform periods.

4. Examine the effect of producer price reforms on cocoa production levels over time.
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1.4 Relevance of the study

Cocoa is central to Ghana’s economy, generating export earnings, rural employment, and fiscal
revenue (Kolavalli & Vigneri, 2011). Existing literature treat specific episodes or reforms in
isolation, leaving limited longitudinal evidence on how state marketing institutions especially
the Cocoa Marketing Board/COCOBOD, and subsequent liberalisation have shaped farmer
incentives and sector performance over time. By tracing producer-price reforms from 1920 to
2022, a period spanning colonial control, post-independence state-led marketing, and partial
liberalisation, this study provides an integrated assessment across shifting political economic
contexts. It shows, first, how reform design affected farmgate incentives, incomes, and the
uptake of productivity and sustainability practices (Quarmine, 2012); second, how institutional
arrangements and market opening influenced marketing efficiency, public revenue, and
Ghana’s international competitiveness (Williams, 2009); and third, how enduring constraints
political interference, price rigidity and instability, and quality control challenges have limited
reform payoffs (Ludlow, 2012; Anang et al., 2011). The findings offer an evidence base for
policies that improve farmer welfare, strengthen institutional performance, and support

sustainable growth of Ghana’s cocoa sector.

1.5 Organisation of the Study

The thesis is organised into five chapters. Chapter 1 introduces the background and motivation,
states the problem, poses the research questions, and derives the objectives that structure the
inquiry. Chapter 2 reviews literature on global cocoa production, the political economy of the
sector, Ghana’s pricing institutions and reforms, their effects on producer prices, and relevant
trade theories. Chapter 3 explains the methodology: theoretical and conceptual frameworks,
research design, data sources, variables, and procedures for collection and statistical analysis.
Chapter 4 presents and interprets the results. Chapter 5 synthesises the findings, draws

conclusions, offers recommendations, and outlines directions for future research.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

This chapter reviews the literature on the impact of price-institutional reforms on the cocoa
sector of Ghana. This chapter begins with the evolution of the cocoa industry, history, cultural
and ethical perspectives. It was followed by world cocoa production between 1920 and 2022,
then the political economy of cocoa, the formation of world price, the institutional producer
price-related reforms in Ghana and the impact of price reforms on producer price. The final
parts of the chapter review the empirical evidence of the international trade theories dealing

with agricultural commodities.

2.2 Evolution of the cocoa industry: Historical, cultural, and ethical perspectives

Cocoa, also called cacao, comes from the seeds of the cacao tree (Theobroma cacao). These
seeds are used to produce chocolate, cocoa butter and other cocoa solids. The cacao tree was
cultivated more than 3,000 years ago by the Maya, Toltec, and Aztec people in Mexico and
other hot areas of America (Colombo et al., 2012; Lentz, 1991; Poelmans & Swinnen, 2016).
The Maya people of Central America held the tree in high regard and considered chocolate
made from its seeds to be the meal of the gods. This belief can be reflected in the tree's scientific
name, Theo, which means "god," and Broma, which means "food." (Frydenborg, 2015;
Colombo et al., 2012). Cacao trees grow best in shaded, wind-protected regions in tropical
zones near the equator, with high temperatures, high precipitation and humidity (Léderach et
al., 2013; Swales, 1999; Waldburger et al., 2019). A single cacao pod contains 20 to 60 beans
and a white pulp; each bean contains approximately 55% cocoa butter (Anoraga et. al., 2024;

Fowl & Coutel, 2017).
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Aztecs and Mayans enjoyed cocoa beverages due to their health benefits and ability to heal
diseases (Giirsoy & Heperkan, 2020; Dillinger et al.,2000). In Aztec society, cocoa was highly
valued, used in elite and sacred rituals, and even served as a form of currency for barter trade
(Dreiss & Greenhill, 2008; Foster & Cordell, 1992). After the cultivation of cocoa had spread
to other European courts, cocoa was seen as a stylish beverage in France and England by the
17th century. The earliest cocoa shipment to European regions occurred in 1585, from
Veracruz, Mexico, to Cadiz, Spain (Bond, 2011; Harwich, 2020; Toffano, 2021). The Spaniard
were the first to add sweetness and flavours such as vanilla, cinnamon flavours, and honey to
their cocoa beverage to improve taste and consumption (Clarence-Smith, 2000; Forster &

Cordell, 1992)

The mass production of chocolate was primarily made possible by the industrial revolution
(Poelmans & Swinnen, 2016; Cidell & Alberts, 2006). Technological developments made
chocolate bars possible, increasing their accessibility to more people. The production of cocoa
powder and the ultimate fabrication of solid chocolate resulted from modifications in
processing techniques called Coenraad van Houten's invention in 1820, a process to separate
cocoa butter from liquor to make a lighter and more nutritious cocoa powder (Chrystal, 2021;
Li, 2018; Rosenblum, 2006). To accommodate the growing demand, European powers planted
cocoa plantations in their colonies, especially in West Africa. This created ethical questions

and resulted in worker exploitation (Robin, 2012; Ludlow, 2012).

Cocoa production in large quantities in Africa started in the nineteenth century. The initial
cultivation occurred around the 1820s, initiated by the Portuguese in Sdo Tomé and Principe
(Rosenblum, 2006; Poelmans & Swinnen, 2016). Cocoa farming spread from Equatorial
Guinea in the 1850s to Nigeria in the 1870s, Ghana in 1879 through Tetteh Quarshie, and the

Ivory Coast in 1905. (Rosenblum, 2006; Poelmans & Swinnen, 2016). However, the Ivory
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Coast and Ghana have emerged as the leading global cocoa producers due to favourable climate

for cocoa production (Laderach et al., 2013; Swales, 1999; Waldburger et al., 2019).

Concerns regarding, ethical and sustainability in the cocoa sector has increased significantly in
the 21 century. Various initiatives and certification schemes have emerged to address pressing
challenges such as child labour, deforestation, and the need for fair farmer remuneration
(Boysen et al., 2023; van Vliet et al., 2021; Perez et al., 2021). Despite these ethical and
sustainability concerns, cocoa and chocolate remain valued for their health benefits ((Bello-
Bravo et al., 2022; Berlan, 2012; Cadby & Villacis, 2021; Thorlakson, 2018). Flavanols in
cocoa exhibit antioxidant, anti-inflammatory, and anti-blood clotting properties, which
contribute to the prevention of cardiovascular diseases and may play a role in cancer reduction,
while also offering positive psychological effects (Fernandez-Murga et al., 2011; Rousseau,

2016; Beckett, 2019).

2.3 World cocoa production between the 1920s and 2020s

The trajectory of world cocoa production over the last century reflects the interaction of global
economic shocks, shifting consumer demand, and structural transformations in producing
countries. Major disruptions such as the Great Depression, the two World Wars suppressed
international trade, deepened commodity prices, and exposed cocoa producers vulnerability of
cocoa producers to external volatility (Findlay & O’Rourke, 2007; Eichengreen, 2019;
Clarence-Smith, 2000; Muojama, 2016). Despite these setbacks, three broad phases of
expansion can be observed. The first, from the early 1900s to the mid-1940s, was driven by
Europe and North America’s growing appetite for chocolate. The second, between 1945 and
1980, was sustained by high international prices and postwar prosperity. The third, beginning

in the 1980s, reflected both rising demand in emerging economies, especially in Asia, and the
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liberalisation of agricultural markets under structural adjustment programmes (Clarence-

Smith, 2000; Poelmans & Swinnen, 2016, 2019).

Across these phases, cocoa shifted from being primarily a colonial cash crop to a central pillar
of national economies in West Africa and beyond. In the colonial period, cocoa cultivation was
integrated into global trade but offered little protection for farmers against price collapses. By
the late twentieth century, however, cocoa had become deeply embedded in strategies for rural
livelihoods, employment, and foreign exchange generation. In the twenty-first century, the
emphasis has increasingly moved beyond expansion alone toward questions of sustainability,
equity, and resilience. Current debates centre on how to balance productivity with
environmental protection, fair compensation, and social well-being within cocoa-producing
regions (Akrofi-Atitianti etal., 2018; Jagoret et al., 2012; Koning & Jongeneel, 2006; Nijmeijer

et al., 2019; Sostizzo, 2017).

2.3.1 Cocoa in the early 20th century (1920-1945)

The early twentieth century marked the transition of global cocoa production from Latin
America to West Africa. Before 1920, Latin America accounted for over half of world cocoa
output, led by Brazil (13.31%), Ecuador (8.91%), and the Dominican Republic (5.25%). Within
a decade, Africa became the dominant producer, accounting for 68% of global cocoa
production (Kay, 1972; Poelmans & Swinnen, 2019). Ghana (then known as the Gold Coast)
led this transformation, contributing more than one-third of the world's supply by the 1930s.
Unlike the plantation-dominated systems promoted in Latin America, cocoa in Ghana

expanded through smallholder farmers (Austin, 1996; Clarence-Smith, 2000).

Between 1918 and 1923, Ghana was the leading cocoa producer in the world, accounting for

36.82% (155,800 tonnes), followed by Nigeria at 9.93% (42,000 tonnes), South Trinidad and
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Principe (4.11%) 17,400 tonnes, the Spanish Equatorial Zone at (1.18%) 5,000 tonnes,
Cameroon (0.73%) 3,100 tonnes, and Cote d'Ivoire (0.45%) 1,900 tonnes (Kay, 1972). There
was a tenfold increase in cocoa production from 53,000 tonnes to 632,000 tonnes between 1900

and 1940 (Clarence-Smith, 2000; Poelmans & Swinnen, 2019).

Technological and agronomic factors reinforced this shift. The cultivation of a more productive
bean variety, the Forastero bean, further fueled the spread, with Ghana (Gold Coast) emerging
as a hub for this growth (Ross, 2014; Clarence-Smith, 2000; Dand, 2011). The interwar period
between the First and Second World Wars saw a decline in cocoa prices, rendering cocoa
production less attractive in Latin America (Kofi, 1976; Staritz et al., 2022). Between 1938 and
1943, world cocoa was mainly from Ghana (36.7%), Brazil (19.0%) and Nigeria (15.8%) (Kay,
1972). The other cocoa producers in the world were Dominic Republic (3.58%), and Cameroon
(3.5%). This decline in Latin America emphasised the advantage of West Africa's smallholder
production system, favourable climate and soil conditions in West Africa made it well suited

for cocoa cultivation (Asare, 2016; Chauveau, 1997).

Crucially, this period also revealed early tensions between farmers’ market responses and
colonial policy interventions. In Portuguese and French colonies, forced labour was used on
large plantations, while in British colonies cocoa remained smallholder-led, supported through
infrastructure investment but with limited price intervention (Chauveau, 1997; Ross, 2014).
The absence of effective stabilisation mechanisms left African farmers exposed to global price
volatility, as seen in the collapse of cocoa prices during the Great Depression. Cocoa bean
quality standards were established in the early 20th century to guarantee the quality and
consistency of finished chocolate products (Hancock & Fowler, 1994). This experience laid
the groundwork for the later introduction of marketing boards and price control systems in the

mid-twentieth century, designed to buffer producers from such shocks.
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2.3.2 Post-World War II era (1945-1980s)

The cocoa industry experienced significant changes after World War II. This was a period of
war and independence of several cocoa-producing developing economies from their colonial
masters. The postwar decades brought both institutional innovation and new challenges to the
global cocoa economy. As newly independent producers sought to stabilise volatile world
prices, governments created national marketing boards and international frameworks such as
the Alliance of Cocoa Producing Countries (COPAL) in 1962. These initiatives aimed to
harmonise producer policies and defend export earnings, but efforts to influence prices through
supply restrictions in 1964 -1965 proved largely ineffective (Frankel, 1974; Muojama, 2018).
Still, the wider postwar economic boom marked by rising chocolate consumption in Europe
and North America in the 1950s to 1960s stimulated growth, supported by improvements in

cultivation, disease resistance, and postharvest practices (Grivetti & Shapiro, 2011).

Ghana illustrates the mixed outcomes of these reforms. Its hybrid system, in which the state
retained control over exports while liberalising purchase from farmers to the private sectors
(Poelmans & Swinnen, 2019; Ahoba, 2021). This reflected a deliberate attempt to safeguard
producer incomes while preserving fiscal stability (Poelmans & Swinnen, 2019; Ahoba, 2021).
Initially, this approach supported farmer incentives, but by the 1970s, declining output revealed
its limitations. Price distortions encouraged large-scale smuggling to neighbouring Cote
d’Ivoire and Togo, while the swollen shoot virus devastated plantations, reducing Ghana’s
production by nearly 60% between 1960 and 1980 (Bulit, 2002; Danquah, 2003). By 1978,
Cote d’Ivoire had surpassed Ghana as the world’s leading producer (Danquah, 2003; Odjjie,

2016).

The volatility of world markets compounded these structural weaknesses. Cocoa prices spiked

in the 1970s, generating windfalls for producer governments, but the collapse of the
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International Cocoa Agreement’s buffer stock system in the 1980s exposed farmers once again
to sharp downturns (Gilbert, 1996). For Ghana, this crisis highlighted the risks of dependence
on cocoa exports and the shortcomings of its marketing institutions. The subsequent Economic
Recovery Programme (1983-95) sought to reverse decline by reforming producer incentives,
rehabilitating diseased farms, and strengthening extension services, laying the foundation for

renewed growth in the 1990s.

2.3.3 Certification and Sustainability Era (1990s - 2000s)

From the 1990s, the cocoa sector entered a period defined not only by expansion but also by
growing scrutiny of its social and environmental costs. Rapid farm expansion was strongly
associated with deforestation, particularly in West Africa, where cocoa cultivation contributed
to the loss of over two million hectares of forest between the late 1980s and 2000s (Gockowski
& Sonwa, 2011; Ruf et al., 2015). At the global level, cocoa accounted for the clearance of 2—
3 million hectares of tropical forest between 1998 and 2008 (Kroeger et al., 2017). These
patterns reinforced concerns around biodiversity loss, child labour, and unsustainable farming
practices, prompting international debates on ethical sourcing and sustainability standards

(Kalischek et al., 2023; Saj et al., 2017).

In response, new certification schemes and sustainability initiatives emerged, including
Fairtrade, Rainforest Alliance, and UTZ, alongside the promotion of climate-smart agriculture
and agroforestry models (Akrofi-Atitianti et al., 2018; Jagoret et al., 2012; Nijmeijer et al.,
2019). These efforts sought to reframe cocoa production around environmental and social
safeguards, while also offering price premiums intended to strengthen farmer incentives.
However, critics argue that certification has delivered uneven benefits, often failing to offset
low producer prices or to curb deforestation on a significant scale (Kroeger et al., 2017; Ruf,

2011).
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Production trends during the 1990 and 2022 era reflected both continuity and structural shifts.
Cote d’Ivoire consolidated its position as the world’s largest supplier, nearly tripling output by
171% between 1990 and 2022, while Ghana also expanded by 123.1%, though with greater
volatility (refer to Table 2.1). Other key cocoa-producing countries, including Ecuador
(296.4%), Ghana (132.1%), Cameroon (152.2%), Nigeria (75%) and Indonesia (20%)
experienced positive growth between 1990 and 2022. Brazil however, experienced a decline
of 40% in output. Global production increased by 97.6% during this timeframe.

2.3.4 Global shifts and emerging constraints (2000s—2020s)

Since 2000, global cocoa output has continued to expand, though at a slower pace and with
notable geographic rebalancing. Between 2000 and 2022, world production increased by
72.9%, largely driven by sustained growth in West Africa and an extraordinary surge in
Ecuador, where production expanded nearly fourfold (refer to Table 2.1). In contrast,
Indonesia, the leading Asian producer in the 1990s, experienced a steep decline of 54.1%,

signalling a structural retreat of Asia’s role in the global cocoa economy.

Between 2000 and 2022, Cote d'Ivoire, Ghana, Cameroon, Brazil, and Ecuador continued to
lead in terms of growth. Also, Latin American producers such as Ecuador and Peru experienced
notable growth, driven in part by quality-differentiated and specialty cocoa markets (Mithofer
et al.,2017; Villacis & Barrera, 2022). Overall, global output nearly doubled between 1990 and
2022, emphasising the tension between rising demand and the sector’s sustainability

challenges.

From 2010 onward, growth slowed further. Between 2010 and 2022, world output rose by just
14.9%, with Ghana and Indonesia recording sharp declines (—33.7% and —59.1% respectively).
For the first time in decades, global cocoa production contracted between 2020 and 2022 (—

5.5%), reflecting climatic shocks, disease pressures, and macroeconomic instability (refer to
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Table 2.1). Ghana’s decline was especially severe (—35.1%), while Cote d’Ivoire and Nigeria
also recorded modest contractions. Other producing countries such as Latin American
producers such as Ecuador (+20.5%) and Brazil (+10%) expanded during this period,

highlighting a gradual diversification of supply beyond West Africa.

Table 2.1. World cocoa from 1990 to 2022 in 1000 Metric Tonnes

Crop Year Coéte d’Ivoire  Ghana Cameroon Nigeria Indonesia Ecuador Brazil Peru World
1990/91 804 293 115 160 150 111 368 11 2506
1995/96 1200 404 135 158 285 103 231 15 2915
2000/01 1212 395 133 177 392 89 163 24 2865
2005/06 1408 741 171 210 585 118 162 31 3811
2010/11 1511 1025 229 240 440 161 200 54 4309
2011/12 1486 879 207 245 440 198 220 61 4095
2012/13 1449 836 225 238 410 192 185 70 3943
2013/14 1746 897 o | 248 375 232 228 81 4370
2014/15 1796 740 232 195 325 261 230 92 4251
2015/16 1581 778 211 200 320 232 140 105 3994
2016/17 2020 969 246 245 290 300 174 116 4768
2017/18 1964 905 250 250 240 287 204 135 4647
2018/19 2154 812 280 270 220 322 176 141 4794
2019720 2105 771 280 250 200 342 201 151 4735
2020721 2248 1047 293 290 170 365 200 156 5244
2021/22 (est.) 2121 683 295 280 180 365 220 170 4826
2022/23 (est.) 2180 680 290 280 180 440 220 170 4953
Percentage (%) Change

1990-2022 171.1 1321 152.2 75.0 20.0 296.4 -40.2 14455 97.6
2000-2022 79.9 72.2 118.0 58.2 -54.1 394.4 350 6083 729
2010-2022 443 -33.7 26.6 16.7 -59.1 173.3 10.0 2148 149
2020-2022 -3.0 -35.1 -1.0 -3.4 5.9 20.5 10.0 9.0 -5.5

Source: ICCO and Author’s own computation
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Figure 2.1 shows the trajectories of cocoa production, yields, and cocoa acreage in Ghana. It
revealed a reduction in the area suitable for cocoa production, decreasing from about 1,830,000
in 1965 to about 686,531 hectares in 1994. Cocoa yields increased to 4.21 tonnes per hectare
in 1989 from 2.08 tonnes per hectare in 1984, contributing to a moderate rise in cocoa
production in the country. Starting from the early 2000s, especially in 2001, cocoa production
was driven by an expansion in acreage. However, by 2011, the sector experienced notable yield
gains, even as the growth of cocoa production slowed due to a reduction in the acreage used in

cocoa production.
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Figure 2.1. Acreage, Production and Yield of Cocoa in Ghana (1961-2021)

Source: The author’s illustration is based on data from ICCO and FAOstat
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2.3.5 Synthesis: Production trends and the rationale for producer price reforms

The evolution of world cocoa production between the 1920s and 2020s reveals both
connections and important shifts, each of which shaped the rationale for producer price
reforms. In the early twentieth century, production relocated from Latin America to West
Africa, where smallholder farmers rapidly expanded cultivation in Ghana and Nigeria.
Although this model proved more resilient than the plantation-based systems of Latin America,
farmers remained highly exposed to fluctuations in world markets. The collapse of cocoa prices
during the Great Depression demonstrated the vulnerability of producer incomes in the absence
of effective stabilisation mechanisms. The lesson from this period was clear: market integration
alone did not guarantee income security for producers, thereby justifying subsequent

interventions in pricing policy (Austin, 1996; Clarence-Smith, 2000).

After 1945, governments and international organisations experimented with institutional
solutions to these vulnerabilities. National marketing boards and collective arrangements such
as the Alliance of Cocoa Producing Countries (COPAL) sought to stabilise prices and
safeguard export revenues. Ghana’s hybrid system of partial state control, in contrast to Cote
d’Ivoire’s more liberal approach, illustrates divergent strategies for balancing farmer incentives
with fiscal needs (Poelmans & Swinnen, 2019; Ahoba, 2021). While these reforms achieved
periods of stability, they also revealed inherent limitations. Price distortions encouraged
smuggling, while disease outbreaks eroded production. The broader lesson of the postwar era
was that stabilisation mechanisms could mitigate volatility, but they were insufficient to

eliminate the structural fragility of cocoa-dependent economices.

From the 1990s, the focus of reform shifted toward sustainability and ethical concerns.
Certification schemes such as Fairtrade and Rainforest Alliance introduced price premiums and

linked market access to environmental and labour standards (Kroeger et al., 2017; Ruf, 2011).
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While these initiatives represented an important reorientation of the global cocoa economy,
their impact on producer welfare has been mixed. Price premiums were often too small or
inconsistently delivered to offset chronically low producer prices, and deforestation pressures
continued despite certification efforts (Gockowski & Sonwa, 2011). The key lesson of this era
is that sustainability reforms cannot be separated from pricing structures: without meaningful
improvements in producer incomes, certification risks address symptoms rather than

underlying causes.

The most recent period, from the 2000s to the 2020s, has been marked by both growth and new
constraints. Cote d’Ivoire consolidated its position as the dominant producer, while Ghana
experienced volatility and eventual decline. At the same time, Latin America, particularly
Ecuador and Peru, re-emerged as significant suppliers, while Indonesia’s output collapsed.
Since 2010, however, global cocoa growth has slowed, and for the first time in decades,
production contracted between 2020 and 2022, driven by climate shocks, disease pressures,
and macroeconomic instability. These developments highlight both the resilience of West
Africa’s production model and its fragility in the face of ecological and economic stress. The
lesson from this era is that reforms must increasingly address structural vulnerabilities, soil

fertility decline, climate change, and global demand shifts alongside price stabilisation.

Taken together, a century of cocoa production history stresses a persistent dilemma: how to
secure fair and stable returns for producers in a volatile global market. Each reform era, from
marketing boards to certification schemes, sought to mitigate instability, but none has fully
resolved the challenge. This trajectory not only demonstrates the significance of producer price
reforms to the evolution of the cocoa economy but also frames the key question for
contemporary debates: whether future reforms can simultaneously ensure farmer welfare, fiscal

stability, and environmental sustainability.
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2.4 Efforts to improve the livelihood of cocoa farmers

The vulnerability of cocoa producers to volatile world prices has prompted repeated attempts
to secure farmer incomes through both international policy frameworks and market-based
reforms. Between 1972 and 1988, the International Cocoa Agreement (ICA) aimed to stabilise
cocoa prices through a buffer stock system coordinated by 30 member countries. While
ambitious, the scheme was undermined by inadequate financing and unrealistic price targets,

which resulted in its suspension (Gilbert, 1996; Gibson, 2007).

The collapse of the ICA coincided with the wider commodity decline of the late 1970s and
early 1980s, when the oil shock, declining global prices, and rising interest rates pushed many
sub-Saharan African economies into crisis. In response, the World Bank and IMF introduced
Structural Adjustment Programmes (SAPs), which included currency devaluation,
liberalisation, and fiscal austerity (Poelmans & Swinnen, 2019; Ahoba, 2021). These measures
reshaped cocoa pricing: while liberalisation increased export competitiveness, it weakened
state-led stabilisation and left farmers to enjoy high prices more exposed to global market

fluctuations (Musila & Yiheyis, 2015; Keho, 2017; Varangis & Schreiber, 2001).

In the late 2000s, civil society groups implemented sustainability certification schemes like
Fairtrade and Rainforest Alliance to improve cocoa farmers' incomes (Fountain & Hiitz-
Adams, 2018; Thorlakson, 2018). These schemes aim to increase farmer incomes through price
premiums, minimum prices, and agricultural training, often enhancing productivity and quality
through advisory services and cooperative strengthening (Hiitz-Adams & Schneeweil3, 2018).
However, premiums are limited due to low demand, with only 20-60% of certified cocoa beans

sold as certified (Fountain & Hiitz-Adams, 2018).

Organic certification also increased farm income by 18.3% with Rainforest Alliance

certification and up to 114.3% with Fairtrade and organic certifications in the French market
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for premium dark chocolate (FAO, 2020). However, the overall impact on farm net income
remains to be determined due to limited data on certified versus non-certified cocoa production
costs (Hiitz-Adams & Schneeweil}, 2018). Certification access is often restricted to large
farmers or cooperatives, leaving smaller or poorer farmers excluded (Hiitz-Adams et al., 2016;
KPMG, 2013). Barriers to certification include direct certification costs and compliance
requirements. Although certified farmers may earn higher incomes than non-certified ones, the
difference is often minimal and incomes remain below the poverty threshold (Fountain & Hiitz-

Adams, 2018; Ingram et al., 2018).

Despite efforts to improve income for smallholder cocoa farmers in Cote d'Ivoire and Ghana,
many farmers still live below a living income (Boysen et al., 2023; van Vliet et al., 2021;
Waarts et al., 2021 This is due to the failure to address individual poverty drivers and structural
constraints (Boysen et al., 2023). Beside rising production costs and declining returns, cocoa
remains a preferred crop due to its stability, which discourages diversification to other crops.
This reliance on cocoa helps governments secure revenues and maintain raw material supplies

(van Vliet et al., 2021).

2.5 Formation of world price of cocoa

The price of cocoa depends on the distribution levels, locations and actors in the cocoa supply
chain. Each stage, starting from the farmer, local intermediaries, processors, chocolate
manufacturers, retailers, and the direct consumer, adds value, cost, and market dynamics,
leading to price variability. The variety, type and quality of the raw or unprocessed cocoa beans
are also major factors leading to price volatility. Despite these differences, cocoa is largely
traded as a homogenous commodity priced based on a single “Fair Average Quality, (FAQ)
world price, which serves as a standard (Gilbert, 2016; Maile, 2020). Cocoa has limited uses

and lacks substitutes, making supply and demand the two major factors influencing its market
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(Dand, 2011), with long-term price patterns connected to cocoa production cycles (Tothmihaly,
2018). The two major platforms based on cocoa futures and options are the Intercontinental
Exchange (ICE) US in New York, USA and ICE Europe in London, UK. Future contracts on
these exchanges allow traders to buy or sell a specific amount of cocoa at a particular price for
future delivery. The ICE platform also supports the trade of other commodities such as coffee,

wheat, soybeans, or maize are traded (Malie, 2020).

2.6 Political economy of cocoa production and pricing in Ghana

2.6.1 Path dependence and colonial legacy

Cocoa was introduced to Ghana, by the British colonial administration in the late nineteenth
century. Cocoa production experienced rapid growth, making Ghana a primary producer by the
mid-1920s (Poelmans & Swinnen, 2019). Its production was primarily focused in the Eastern
Region (Ministry of Finance, 1999, p. 6). It reached the Ashanti and Brong Ahafo by the 1940s
and the Western Region by the 1980s (Department of Cooperatives, 1990). Between 1923 and
1932, cocoa consistently accounted for approximately 77% of Ghana's total exports
(Department of Cooperatives, 1990, p. 11). Figure 2 shows the shift of cocoa production to

other regions.

This expansive settlement pattern has left a durable geographic imprint on cocoa production.
Ghana claimed the title of the world's largest cocoa producer during the period until Cote
d'Ivoire surpassed it in 1977-78 (Gyan & Bajan, 2022; Odijie,2016). Historically, Ghana
specialised in bulk rather than fine/flavour cocoa, aligning its output with the requirements of
mass chocolate manufacturing (Maile, 2020). Ghana supplies roughly 14.1% of raw cocoa to
the global industry (ICCO, 2022; Maile, 2020). This early technological and market orientation
under colonial rule established an upstream role that still shapes Ghana’s position in the value

chain.
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Source: Author’s illustration based on data from COCOBOD and Kotey e al., 1974

Despite Ghana’s scale in bean production, domestic processing and consumption remain
limited. European demand structures dominate downstream segments: the Netherlands is the
largest bean importer; Switzerland and Belgium host major chocolatiers; and Germany and
France rank among the largest consumers after the United States (ICCO, 2022; Maile, 2020).
This Europe-centred demand geography reinforces Ghana’s upstream specialisation and the
incentive to export beans or semi-processed intermediates rather than finished products (Maile,

2020).

2.6.2 Cocoa, the Economy, and the State

Cocoa has long been the backbone of Ghana’s economy, not only as the largest agricultural
export but also as a cornerstone of fiscal stability and foreign exchange management. Unlike
gold and crude oil, where contractual arrangements often return a small fraction of total

earnings to the state, cocoa revenues flow more directly through the Central Bank of Ghana,
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making them a vital source of government income (Bank of Ghana, 2025; Benneh & Anaman,
2022; USDA, 2025). Throughout much of the twentieth century, cocoa contributed over half
of Ghana’s export revenues, enabling the state to finance infrastructure, public sector wages,

and social services (Austin, 1996; Ofosu-Asare, 2011).

This dependence on cocoa revenues has historically tied the fortunes of the Ghanaian state to
fluctuations in international cocoa prices. Periods of high prices provided governments with
windfall revenues, strengthening state capacity, while collapses in world prices quickly
translated into fiscal crises and political instability (Benneh & Anaman, 2022; Bulit, 2002).
The centrality of cocoa to Ghana’s balance of payments also meant that cocoa earnings were
closely linked to the strength of the national currency. For instance, foreign exchange from
cocoa exports helped stabilise the cedi, while declines in cocoa output or prices often forced

the government into devaluations or external borrowing (Van Huellen, 2015).

The political significance of cocoa lies not only in its macroeconomic role but also in its
capacity to shape state legitimacy. Governments have historically used cocoa revenues to fund
development projects and extend patronage, bolstering their authority among rural producers
and urban constituencies alike (Anaman & Bukari, 2021). At the same time, policies that
suppressed farm-gate prices in order to retain greater state revenue often provoked farmer
discontent, smuggling, and political opposition. As such, the political economy of cocoa in
Ghana reflects a persistent tension between the state’s reliance on cocoa as a fiscal lifeline and

farmers’ dependence on it as a livelihood.

2.6.3 Cocoa, politics, and independence (1950s-1960s)

During the independence era, cocoa revenues played a decisive role in Ghana’s political and

economic trajectory. Under Kwame Nkrumah and the Convention People’s Party (CPP), cocoa
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export earnings financed ambitious infrastructure and industrialisation projects, including
schools, roads, and state-owned enterprises (Anaman, 1988; Austin, 1996). Cocoa thus became
not only the engine of economic growth but also a political resource that underpinned the CPP’s

legitimacy and capacity to deliver on its development agenda (Anaman & Bukari, 2021).

Also, the dependence on cocoa exposed the state to international price shocks. Between 1963
and 1965, world cocoa prices collapsed from over USD 500 to a record low of USD 211 per
tonne, drastically reducing government revenues and farmer incomes (Benneh & Anaman,
2022; Kolavalli & Vigneri, 2011; Wilson, 1984). For the Ghanaian state, this downturn created
a balance-of-payments crisis, limited the ability to sustain development expenditures, and
contributed to growing political discontent. For farmers, suppressed incomes weakened trust
in the government’s pricing mechanisms and reinforced perceptions that the state was

extracting rents at their expense (Ofosu-Asare, 2011; Vigneri, 2011).

The political implications of this crisis were significant. Nkrumah’s vocal critique of Western
economic dominance, expressed most forcefully in Neocolonialism: The Last Stage of
Imperialism (1965), coincided with the cocoa price collapse. Scholars argue that Western
hostility to Nkrumah'’s socialist orientation intersected with Ghana’s economic vulnerability to
destabilise his government (Benneh & Anaman, 2022). By 1965, Ghana still accounted for
37.5% of global cocoa output, making the state highly dependent on the crop at the very

moment international prices undermined its economic base (Kay, 1972).

The February 1966 military coup, which ended Nkrumah'’s rule, reflected this intersection of
economics and politics. Although Cold War geopolitics shaped the external environment, the
coup was enabled by domestic fiscal fragility linked to cocoa dependence. The sharp decline
in cocoa revenues weakened the state’s financial foundation and undermined its social contract

with farmers, while at the same time eroding its capacity to resist external pressures (Anaman
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& Bukari, 2021; Van Huellen, 2015). Thus, cocoa was both an economic pillar of Ghana’s
independence project and a source of political vulnerability when global markets turned against

it.

2.6.4 Post-coup liberalisation and decline (Late 1960s-1970s)

The overthrow of Nkrumah in 1966 marked a turning point in Ghana’s cocoa political
economy. The new military government, under pressure from the International Monetary Fund
(IMF), pursued modest liberalisation policies, including the suspension of subsidies for cocoa
inputs and tighter fiscal management in late 1969 (Van Huellen, 2015). These measures were
designed to stabilise the macroeconomy and reduce the fiscal burden of state intervention, but

they came at the expense of cocoa producers, who faced declining farm-gate prices.

In 1969, Ghana transitioned from military rule back to party politics, but macroeconomic
pressures persisted (Gocking 2005, 158). With world prices falling, the government invited a
new IMF program in 1971, which imposed currency devaluation and austerity (Gocking 2005,
158). A military coup in 1972 did not arrest the downturn; the new regime launched Operation
Feed Yourselfin 1972, which while aimed at the food crisis. ultimately encouraged some cocoa
farmers to abandon the cash crop (Gocking 2005, 168). During 1974 —1977, inflation surged,
foreign exchange shortages intensified, imports went unpaid, rural infrastructure eroded, food
production fell, urban food prices rose, and cocoa smuggling to Cote d’Ivoire and Togo, where
producer prices were up to five times higher than in Ghana, became widespread where farmers

received more competitive returns-(Bulif, 2002; Mikell 1989, p..202).

This erosion of farmer incentives contributed to Ghana’s declining share of global cocoa
output. By the mid-1970s, Cote d’Ivoire had surpassed Ghana as the world’s leading cocoa

producer, reflecting the comparative advantage enjoyed by producers across the border where

40



farm-gate prices were higher and state taxation less burdensome (Clarence-Smith, 2000;
Ofosu-Asare, 2011). As well as ecological challenges such as the spread of swollen shoot
disease and the aging of cocoa trees (Austin, 1996). At the same time, the government’s
reliance on cocoa revenues created a persistent tension between state fiscal needs and farmer
welfare. By taxing cocoa exports through low farm-gate prices, the state sought to maximise
foreign exchange and revenue for budgetary support. However, this strategy undermined
farmer livelihoods and weakened the legitimacy of the cocoa marketing system. Farmer
discontent, combined with declining output, constrained the government’s ability to maintain
both fiscal stability and rural support, reinforcing the vulnerability of Ghana’s cocoa-dependent

economy (Benneh & Anaman, 2022).

2.6.5 Crisis, structural adjustment, and reform (1980s-1990s)

By the late 1970s and early 1980s, Ghana’s cocoa sector was in severe decline. The country
faced high inflation, food shortages, mounting debt, and collapsing export revenues, with cocoa
output falling to its lowest levels since independence (Ofosu-Asare, 201 1; Van Huellen, 2015).
Low world prices compounded these challenges, but domestic pricing policies also played a
role: farm-gate prices were kept artificially low to capture foreign exchange for the state,
further discouraging production and encouraging smuggling to neighbouring countries where
returns were higher (Bulif, 2002). The combination of fiscal crisis and dwindling output made

reform unavoidable.

In response, Ghana adopted Structural Adjustment Programmes (SAPs) under the guidance of
the International Monetary Fund (IMF) and the World Bank. These programmes sought to
restore macroeconomic stability by restructuring state institutions and liberalising markets
(Boafo-Arthur, 1999). In the cocoa sector, reforms targeted the Ghana Cocoa Board

(COCOBOD), which was seen as bloated and inefficient. Between 1987 and 1990,
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COCOBOD’s workforce was reduced by around 70%, with the dismissal of tens of thousands
of employees, including the exposure of nearly 10,000 “ghost workers” on its payroll (Ofosu-
Asare, 2011). Subsidies for inputs such as fertilisers and pesticides were withdrawn, and
internal marketing was partially liberalised, though the state retained its monopoly on cocoa

exports.

One major institutional innovation was the creation of the Producer Price Review Committee
(PPRC), which was tasked with annually recommending producer prices based on global
market conditions. The PPRC included representatives of government, COCOBOD, and
farmer organisations, but decision-making power remained largely in the hands of the state
(Van Huellen, 2015). While the reforms modestly increased farm-gate prices relative to the
1970s, producers continued to receive only a fraction of world market prices, ensuring that the

government captured the bulk of cocoa rents (Bulit, 2002).

For farmers, the outcomes of adjustment were mixed. On the one hand, liberalisation reduced
the inefficiencies associated with COCOBOD’s overstaffing, increased transparency in
pricing, and improved service delivery through extension programmes (Ofosu-Asare, 2011).
On the other hand, the removal of subsidies raised production costs, and the persistent gap
between world and farm-gate prices limited the benefits of reform. For the state, adjustment
restored export revenues and re-established Ghana as a reliable supplier of cocoa on world
markets, but at the cost of heightened rural discontent and continuing farmer vulnerability to

global price fluctuations (Benneh & Anaman, 2022).

The political economy of this era therefore reflected a delicate balance between international
conditionalities, state fiscal imperatives, and farmer livelihoods. While structural reforms

revitalised the cocoa sector in the short term, they entrenched the dominance of state and
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international actors in price-setting, leaving farmers with limited bargaining power in the

distribution of cocoa rents

2.6.6 Climate shocks, price booms, and busts

Beyond institutional reforms and global market dynamics, climatic variability has been a
recurring driver of volatility in Ghana’s cocoa economy. Extreme weather events, particularly
those associated with the El Nifio phenomenon, have repeatedly disrupted production and
influenced both domestic politics and international price trends. The 1962/63 El Nifio brought
severe drought conditions that reduced yields and contributed to a temporary balance-of-
payments crisis, weakening the Nkrumah government at a time of already declining cocoa
revenues (Benneh & Anaman, 2022). Subsequent episodes in 1977/78 and 1982/83 were
among the most severe in Ghana’s recorded history, producing widespread droughts, forest

fires, and flooding that destroyed large areas of cocoa farms (Hiitz-Adams, 2018).

These climatic shocks reverberated in international markets. The 1977/78 drought significantly
reduced West African production, pushing global cocoa prices to unprecedented levels of over
USD 4,300 per tonne the highest nominal price on record (Benneh & Anaman, 2022; Hiitz-
Adams, 2018). While this temporarily boosted Ghana’s foreign exchange earnings, the benefits
to farmers were limited by state-controlled pricing mechanisms that retained the bulk of
windfall gains for fiscal purposes (Bulit, 2002). Similarly, the 1982/83 El Nifio coincided with
broader economic turmoil, compounding Ghana’s crisis and reinforcing the case for the

structural reforms that followed.

From the 1990s onwards, however, the volatility of cocoa prices was increasingly shaped by
structural supply and demand factors rather than isolated weather events. Improved yields in

producing countries, consolidation among international buyers, and the growing role of
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derivative markets contributed to downward pressure on prices and lower stock-to-use ratios
(Maile, 2020). For Ghana, this shift meant that even as climatic shocks continued to affect
production, the broader trend was one of persistently low real cocoa prices, which constrained

both government revenues and farmer incomes.

The political economy implications of these dynamics are twofold. First, climatic shocks
exposed the vulnerability of Ghana’s cocoa-dependent economy to environmental variability,
often triggering fiscal crises and deepening rural hardship. Second, the state’s capture of
windfall revenues during price booms reinforced tensions with farmers, whose share of the
gains remained limited. Together, these factors highlight the extent to which cocoa producers
in Ghana remain at the intersection of ecological uncertainty and global market forces, with

both shaping the distribution of value between the state and rural households.

2.6.7 Financialisation and international market dynamics (1990s-2010s)

From the 1990s onwards, the global cocoa economy became increasingly shaped by processes
of financialisation, whereby commodity futures markets were transformed into investment
assets dominated by non-commercial actors. Traditionally, futures contracts had been used by
cocoa grinders, traders, and chocolate manufacturers to hedge against price risks by securing
future supplies at predetermined prices (Hiitz-Adams et al., 2016). However, the entry of
institutional investors and financial speculators shifted market dynamics, as cocoa futures

began to be traded less for risk management and more for profit-seeking.

The scale of this transformation was profound. By the early 2010s, trading volumes in cocoa
futures were estimated to be more than ten times greater than actual global cocoa output, with
non-commercial participants accounting for nearly two-thirds of open positions (Oomes et al.,

2016). This surge was facilitated by the rise of commodity index funds, such as the Goldman
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Sachs Commodity Index, and by regulatory changes that relaxed position limits on derivatives
trading (Purcell, 2018). Scholars remain divided on whether this trend has increased volatility
or merely reflected underlying market fundamentals. Some argue that financial investors
contribute to price distortions and speculative bubbles (Gilbert & Pfuderer, 2014; Troster et al.,
2019), while others find little conclusive evidence of systematic destabilisation (Cheng &

Xiong, 2014).

For Ghana, financialisation has had indirect but significant consequences. The Ghana Cocoa
Board (COCOBOD) relies on forward sales contracts to secure foreign exchange and stabilise
revenues, selling a large share of the crop before harvest. This strategy insulates the state from
short-term price swings but also exposes farmers to the downside of global volatility: when
world prices rise after forward contracts are signed, Ghanaian farmers do not benefit from the
windfall (Van Huellen, 2015). Conversely, when prices collapse, COCOBOD’s forward sales
provide a measure of stability, though at the cost of perpetuating the gap between farm-gate

and world prices.

The political economy of financialisation thus reinforces Ghana’s structural position within the
global cocoa value chain. Multinational buyers and financial actors exert growing influence
over international price formation, while Ghana’s state-managed forward sales mechanism
mediates but does not eliminate the impact of volatility on domestic stakeholders. Farmers
remain the weakest link, as they are largely excluded from both global financial markets and
national price-setting, leaving them dependent on state decisions that prioritise fiscal stability

over producer welfare (Hiitz-Adams et al., 2016; Van Huellen, 2015).
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2.6.8 Stakeholders and interest groups in cocoa pricing

The political economy of cocoa pricing in Ghana is best understood through the competing
interests of multiple stakeholders, whose relative power determines how value is distributed
across the supply chain. At the centre of this system is the Government of Ghana, primarily
represented by the Ghana Cocoa Board (COCOBOD), the Bank of Ghana, and the Ministry of
Finance. Through its monopoly over cocoa exports and its control of the Producer Price Review
Committee (PPRC), the state seeks to stabilise foreign exchange earnings, maintain fiscal
revenues, and ensure macroeconomic stability (Ofosu-Asare, 2011; Van Huellen, 2015). This
often entails setting farm-gate prices below world market levels, thereby capturing rents for

state expenditure.

By contrast, cocoa farmers and their associations, including the Ghana Cocoa Farmers’
Association and various cooperative groups, push for higher farm-gate prices and improved
service provision. Farmers view pricing as a matter of livelihood security, given that cocoa
accounts for the primary source of income for millions of rural households (Bulit, 2002;
Kozicka et al., 2018). However, their bargaining power remains limited: while they are
nominally represented in the PPRC, decision-making authority largely rests with government
officials, and farmer organisations often lack the cohesion and resources to exert strong

influence (Ofosu-Asare, 2011).

International financial institutions (IFIs), notably the International Monetary Fund (IMF) and
World Bank, have historically shaped Ghana’s cocoa pricing policies through conditional
lending. Structural Adjustment Programmes in the 1980s and 1990s promoted liberalisation,
subsidy removal, and COCOBOD restructuring, reflecting IFI priorities of efficiency and fiscal
discipline (Boafo-Arthur, 1999; Van Huellen, 2015). These interventions entrenched the

influence of international actors in Ghana’s domestic political economy of cocoa.
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Another key set of stakeholders is multinational companies involved in cocoa grinding, trading,
and chocolate manufacturing. These firms dominate global value chains and exercise
considerable influence over Ghana through purchasing power and market concentration (Fold,
2002; Gilbert, 2009). Their primary interest is securing reliable, affordable supplies of raw
cocoa, which often aligns with the government’s goal of ensuring stable exports but contrasts

with farmers’ demands for higher prices.

Since the 1990s, financial investors and speculators have also become important actors through
their role in international derivatives markets. Although Ghanaian farmers and cooperatives do
not participate directly in these markets, the volatility created by speculative trading indirectly
shapes domestic pricing decisions. COCOBOD’s reliance on forward sales contracts means
that Ghana is structurally dependent on world price dynamics that are increasingly influenced

by non-commercial investors (Oomes et al., 2016; Purcell, 2018).

Finally, civil society organisations and non-governmental organisations (NGOs) have emerged
as vocal stakeholders, particularly through sustainability and certification initiatives such as
SEND Ghana, Fairtrade, and Rainforest Alliance. These groups advocate for higher producer
prices, minimum income guarantees, and environmentally sustainable practices (Fountain &
Hiitz-Adams, 2018). Nevertheless, their impact remains uneven: while some certified farmers
benefit from premiums, participation is often limited to larger cooperatives, leaving many

smallholders excluded (Ingram et al., 2018).

Taken together, these stakeholders illustrate the contested nature of cocoa pricing in Ghana.
The state prioritises fiscal and macroeconomic stability, multinationals focus on supply
security, and IFIs promote liberalisation, while farmers and civil society demand higher prices

and better livelihoods. The asymmetry of power across these actors explains why farmers
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consistently receive only a fraction of global cocoa value, highlighting the structural inequities

embedded in Ghana’s cocoa political economy.

2.7 Institutional price-related reforms in Ghana

2.7.1 Colonial governance (1920-1946)

From 1927 to 1938, there were four occurrences of 'cocoa hold-ups' by the Asantes with the
most significant ca occurring in 1930 and 1937-1938 (Milburn;1970; Southall,1978). These
hold-ups extended to other parts of the country. These events involved coordinated refusals by
farmers and traders to sell cocoa to European firms, expressing their objection to the
establishment of price-fixing cartels by the latter (Bourret, 1949; Frankel, 1974; Howard, 1976;
Milburn;1970; Southall,1978). The dominance of European-controlled firms and the
exploitative trade practices frequently encountered by numerous Africans in this enterprise

were sources of frustration (Alence, 1990).

In mid-1937, the major cocoa buyers on the Gold Coast, Cadbury and the United Africa
Company, established terms for cocoa purchases (Frankel, 1974; Howard, 1976). Thirteen
other firms joined this agreement. About 94% of cocoa sold were based on this agreement
(Frankel, 1974; Howard, 1976). However, early October 1937, the agreement elicited
widespread concern among Africans who perceived the absence of competition as a potential
avenue for exploitation (Bourret, 1949; Frankel, 1974; Howard,1976; Milburn, 1970;

Southall, 1978).

During the colonial era, the free-market system was practised. The European firms controlled
local procurement and export, and Cadbury was the leading British cocoa manufacturer
(Bourret, 1949; Frankel, 1974; Howard,1976). The British colonial Department of Agriculture
intervened by encouraging cooperative enterprises in Ghana's cocoa industry to ensure the

production of high-quality cocoa (Department of Cooperative, 1990). The cooperative that
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produces high-quality cocoa beans can demand higher cocoa prices. The department of
agriculture also provided credit, and farm inputs to the farmers as incentives but was opposed
by the European traders. They feared the colonial government cooperative promotion could

exclude them from cocoa purchase (Department of Cooperative, 1990; pp. 9-16).

The cooperative led to the first successful cocoa hold-up in 1930-1931, which successfully led
to a steady increase in supply and price (Milburn, 1970, p. 59). In 1937, a second cocoa hold-
up opposed the fall in the world cocoa price. This led to the proposed and introduction of the
first ‘Cocoa Buying Agreement,” aiming for a uniform price for all farmers. The agreement
was initially rejected leading to a halt in both internal and external cocoa marketing until a
truce signed in March 1938, amid reduced world price of 20% (Milburn, 1970). This rejection
of the agreement was as a result of no consultation from the brokers and the cocoa farmers by

the European firms (Milburn, 1970).

In response to the cocoa hold-up, a royal commission was tasked to investigate the cocoa
economy across West Africa. The findings by the commission advocated for a public backed
cocoa marketing activities (Graue, 1950, p. 259). Consequently, the West African Cocoa
Control Board (WACCB) was established in 1940 and 1942, it was replaced by the broader

West African Produce Control Board (WAPCB).

2.7.2 Cocoa Marketing Board (1947-1960)

It attributed fault to brokers, recognising valid concerns from farmers and European firms
(Anin, 2003). Despite the report's suggestions, brokers did not adopt them, and but the protests
ceased. The buyers’ agreement officially led to the establishment of the Cocoa Marketing
Board (CMB) in 1947, which had minimal impact on addressing the fundamental issues. The
CMB administered cocoa prices was given monopsony power over cocoa bean (Anin, 2003,

Brooks et al., 2007; Kolavalli & Vignera, 2011).
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The CMB was designated the British Ministry of Food as the exclusive seller of Ghanaian
cocoa through the CMB channel. The profit went into reserve that were used for public
expenditure by the colonial government (Brooks et al., 2007). The prevailing cocoa-buying
companies comprising expatriates were designated agents of the WAPCB and retained their

purchasing responsibilities (Anin, 2003).

Cadbury's stance endorsed the notion of rehabilitating West African cocoa economies and
acknowledged the role of marketing boards as fixtures in the colonial cocoa commodity chain
(Beckman, 1976). In 1953, the establishment of the United Ghana Farmers’ Cooperative
Council (UGFCC) marked the inception of a farmers' organisation with political aims. Aligned
with President Nkrumah's Convention People's Party (CPP), it served as the farmers' arm of
the party, entrusted with exclusive authority over cooperative development. Over time, the
Farmers' Council evolved into an essential force, wielding economic and political influence

(Anin, 2003; Beckman, 1976, p. 11).

2.7.3 Ghana Cocoa Board (COCOBOD) (1960-1983)

In 1961, four years after gaining independence, the Farmers' Council leveraged the legacy of
CMB from the colonial era to monopolise Ghana's cocoa trade, ending the direct involvement
of foreign buyers. Simultaneously, the Cocoa Marketing Company (CMC) Ghana was
established as a commission agent of COCOBOD, overseeing various aspects of cocoa
marketing, including buyer registration, the appointment of local agents, and cocoa sales
logistics (Amoah, 1998, pp. 78-104). The producer prices were set by technical staff in the
COCOBOD for approval by the government, known as the CPRICE (Quarmine et al., 2014).
This marked a shift from liberal economic policies to a predominantly state-controlled cocoa

sector independent of colonial ties.
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State investment in processing capacity led to the establishment of two cocoa processing
factories in 1963, both of which were owned by COCOBOD. In 1982, COCOBOD acquired a
third factory, the former British West African Mills (WAM) in Takoradi (Ministry of Finance,
1999, 71-2). Despite a brief disruption between 1966 and 1977 due to political changes, state
governance persisted, with COCOBOD subsidiaries such as the Produce Buying Company
(PBC) assuming control of internal marketing from 1977 onwards. The main problem of the
CPRICE was that it failed to compensate farmers when there was inflation, discouraging an

increase in supply (Franco, 1981; Ofosu-Asare, 2011).

The 1980s brought economic and political challenges, prompting international intervention and
the implementation of reforms in the cocoa sector through initiatives such as the Cocoa
Rehabilitation Project (CRP) and the Agricultural Sector Adjustment Programme (ASAP)
under the Economic Recovery Program (ERP) (Ministry of Finance, 1999; Fold, 2002). Within
this period, cocoa prices were not adjusted annually. Real prices were low compared to the

levels seen in the 1950s due to high inflation (World Bank, 1984).

Increased prices were driven by pressure from the World Bank and were aligned with the
agreement made during negotiations of the Agricultural Reform and Credit Program (ARCP)
to develop a more rational and informed pricing policy. The average producer price per tonne
of cocoa increased to 12,000 cedis (4,365.98 USD) in 1981/82, which far exceeded the average
FOB price of 5,000 cedis. However, this price increase in 1981/82, without a corresponding
adjustment in the exchange rate, resulted in a negative yield in cocoa exports and raised
concerns about the government's ability to sustain price levels beyond a certain point without

realigning its national currency (World Bank, 1984).
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Figure 2.3. Ghana and World Cocoa Prices (1920-2022)

Source: Author’s illustration based on data from ICCO, COCOBOD and Kotey et al. (1974)
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Source: Author’s illustration based on data from ICCO, COCOBOD and Kay (1972)
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2.7.4 Multistakeholder Producer Price Review Committee (PPRC)

The ERP aimed to boost producer prices by streamlining inefficient marketing and pricing
systems and enhancing the efficiency of cocoa-related activities (Akiyama et al, 2001). Ghana
adopted a more gradual liberalisation approach, resisting some pressures from international
donor organisations. Ghana opted for a phased reform introduction to avoid the pitfalls
experienced by countries that abruptly liberalised, such as Nigeria. This included internal
marketing liberalisation, privatisation of input distribution, extension service reforms,

processing activity reorganisation, and a substantial reduction in COCOBOD staff.

In the early 1980s, COCOBOD employed approximately 120,000 people, which dwindled to
5,500 by 2006 (Maile, 2020). The CPRICE mechanism was revised due to its discouraging
production (Koning, 1986). In 1984, the Producer Price Review Committee (PPRC) was
introduced to oversee producer price determination. The average production cost mechanism
(COP) was introduced by bringing stakeholders together to estimate costs using data collected
by COCOBOD. They agreed to pay 20% of the profit margin to farmers. COCOBOD retained
control over external marketing, ensuring consistent supplies of quality cocoa and receiving a
premium on the world market through forward sales (Ministry of Finance, 1999; Laven,
2007a). The sector still receives a premium for its cocoa (see Figure 2.5 below shows higher

country differential for Ghana.).

800 800

700 A\' - 700
600 / 600 / HM‘NH\

500 A .

500
400 <od m
300 200
00 v—'—‘.‘.’_—\__.__.__._.

100

Ju-20

Aug-20
Sep-20
8 Nov-20
Dec-20
Jan-21

[}
¥
5]
3
)
A
o
S
L
Sa .
s 020
g

it Ghana Céte d'Ivoi

—@— Ecuador il Ecuador e Nigreria

2
08
§
8

Figure 2.5. Origin Differential in Europe and the United States of America

Source: Commodity Risk Analysis

53

Jan-21



The liberalisation of internal marketing began in 1992 by introducing private licenced buying
companies (LBCs) as competitors to the state-owned monopoly. Sixteen LBCs gained
permission to buy cocoa between 1996 and 1997, with the PBC remaining the largest buyer.
Alongside marketing reforms, institutional changes occurred. COCOBOD restructured its
processing activities, forming a joint venture with a German processor in 1993 to expand its
processing base. The extension component of its services division merged with that of the

Ministry of Food and Agriculture in 1995.

This privatisation aimed to increase competition and efficiency in input supply (Ministry of
Finance, 1999, 23-24). The Ghana Cocoa, Coffee and Sheanut Farmers Association (GCCSFA)
took over input procurement responsibilities in 1995, anticipating improved availability and
reduced input prices through enhanced competition. In 1998, cocoa farmers and private LBCs
were unsatisfied with how the average production cost was calculated and asked for reform
(Kolavalli & Vigneri, 2011). The PPRC introduced negotiations between the LBCs and the

farmers on the previous price received. The negotiations were still based on the COP prices.

2.7.5 Net free on board (FOB) mechanism

In 2000, the government of Ghana decided to increase the share of world prices that farmers
received. The PPRC introduced a new way of calculating producer prices based on a fixed 70%
of the net FOB COCOBOD received through exports (Afari-Sefa ez al., 2010). Arriving at the
net FOB price involves projecting the company's gross revenue and subtracting industry-
related costs such as jute sacks, scholarship funds, fertiliser funds, and mass spraying. The net

FOB pricing is that it deals with the actual cost of farmers rather than the latter.
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Following the FOB reforms and the decreased participation of COCOBOD and its subsidiaries,
the cocoa industry saw the emergence of new players and collaborations in the early 2000s,
with the goal of bridging the gap created by the public sector's partial retreat. Even though its
market share is decreasing, the PBC was the major buyer acquiring around 33% of cocoa in
2005-06. Notably, the PBC was partially privatised, and Cococbod is now the largest

stakeholder in the company's shares, which are traded on the stock exchange.

The Kuapa Kokoo Union founded Ghana Sompa Kokoo, a new farmer-owned LBC, during
this time, but no new foreign buyers were allowed to joined the market (Ton e., 2008). There
was no price difference among LBCs because of internal marketing rivalry. LBCs used various
approaches, focussing on establishing social capital and trust, to get cocoa sales from farmers
in the absence of price-based competition. The government sets a defined annual buyers'
margin for LBCs. This amount they use to pay their purchasing clerks on a commission basis

and encourage them to buy more cocoa from growers.

LBCs find themselves in a system with few incentives for excellent performance and limited
financial flexibility for building strong relationships with farmers because of the reforms' slow
progress. Beginning in October 2000, eligible LBCs were permitted to export a portion of their
purchases once internal cocoa marketing was liberalised. At first, 30 percent of domestic
purchases may be exported by LBCs; however, this practice was stopped in 2007. Some LBCs
dispute government officials' claims that the current system is effective, claiming that

COCOBOD makes it more difficult for them to engage in external marketing.
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2.7.6 The living income differential (LID)

The living income differential (LID) was introduced in 2019 by Cote d’Ivoire and Ghana as
economies in the chocolate sector. The initial proposal was a floor price of USD 2600 per tonne
of cocoa bean exports. This new policy aimed to increase farmers' farmgate prices by
leveraging their support for the chocolate industry (FCC, 2019). The LID policy now entails a
compulsory premium of USD 400 per tonne. A decreasing trend has followed for both the
European (left) and U.S. markets (right) since August 2020. According to ICCO (2021), the
introduction of LID payments has lowered the cocoa premium received by countries to reduce
manufacturing costs (refer to Figure 2.5). However, Ghana still produces cocoa and receives a

more significant premium than all other countries.

2.8 The impact of price reforms on producer prices

Price reforms significantly impact agricultural markets and the income of producers. According
to Dastagiri and Vajrala (2018), political economy is important for farm support and for
protecting producers and consumers against volatile prices. These decisions are mainly based
on electoral gains. However, government interventions can dampen price volatility in the short
run, and their effectiveness is often temporary (Pieters and Swinnen, 2016). Mitchell (2017)
pointed out that producers can gain higher prices when they have access to market data,

highlighting the importance of transparency and access to information.

In China, commodities with high self-sufficiency, such as wheat and corn, are less prone to
speculative price bubbles than commodities with low self-sufficiency, such as soybeans (Li et
al., 2017). They attributed this difference to government policies, market intelligence and the
agricultural trade dynamics. Anderson (2016) argued that the disarray in the world food market

over the decade was due to agricultural prices and past trade policies. Subsidies and trade
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protections provided by wealthier countries reduce the financial incentive of developing

countries.

Baffes and Gardner (2003) found that Ghanaian cocoa farmers did not experience a significant
price increase under a broader cocoa reform between 1970 and 1995. Boysen ef al. (2023), in
their study on the effect of the living income differential on the welfare of cocoa farmers, stated
that the effect ranges from zero to extensive. However, the remuneration is too dependent on
chocolate manufacturers unless it is complemented by supply management. According to
Abdulai and Reider (1995), there was a positive supply response to improve price. Quarmine
et al. (2014) analysed the impact of price-related reforms and found that net FOB prices, which

are institutionally determined, should factor in stabilising policies.

The current LID introduced to add a premium to the net FOB prices had low poverty and living
income gain (van Vliet et al., 2021; Waarts et al., 2021). Laven (2007) and Vigneri (2007)
found that reforms improved farmers’ prices. Despite this ambiguity, studies need to
systematically address the impact of specific reforms on the level and stability of prices paid

to farmers, which this study seeks to fill.

Table 2.2 give the summary of all the producer price-related reforms discussed in the literature
from 1920 to 2022. It highlights the main producer price policy objectives, the institutions that

set-in producer prices and how the producer prices are determined.
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Table 2.2. Producer price-related institutional changes in Ghana’s cocoa sector, 1920-2022

Period Price policy objective Who set the price How are price determined
1920-1946 Maximum government  Private trading firms and ~ Market/quality driven
earning the colonial
administration
1947-1951 Ensure fair and stable Cocoa Marketing Board Administered prices
producer prices while (CMB)/Colonial
generating revenue for Government
the government
1952-1956  Stabilize prices for Nkrumah as Prime Administered prices,
economic planning Minister, with colonial influenced by the Defence
government and Act
Ministry of Finance
1957-1965 Support national Nkrumah’s Government-regulated prices
development and administration and and CPRICE mechanism:
increase government CMB world price, farmers’
revenue expectations, and
government revenue goals
1966-1983 Adapt to changing Multiple military and Prices adjusted Mechanism:
political landscape civilian governments, according to political and
with COCOBOD economic conditions
oversight
1984-1997 Achieve positive real Multistakeholder Average cost of production
producer prices Producer Price Review (COP) Method: Calculating the
Committee (PPRC) average COP and determining
prices to guarantee a 20% profit
margin
1998-2000  Maintain positive real Multistakeholder Negotiation: Farmers bargain
producer prices PPRC with the PPRC on prices
depending on what they have
previously been paid.
2001-2018 Maintain net FOB Multistakeholder FOB Mechanism: Net
price PPRC COCOBOD revenue is
of more than 70% subtracted from industry costs.
The farmers receive a
percentage of the remaining
amount, net FOB.
2019-2022 Living Income Multistakeholder Same as above.
Differential (LID) To PPRC

increase the farmgate
price of farmers

Source: Author based on the literature. Source: Author based on the literature
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2.9 International trade theories dealing with agricultural commodities

This section reviews key international trade theories, from classical to structuralist, to provide
a theoretical framework for analysing Ghana's cocoa sector. The focus is on how these theories
explain patterns of specialization and trade, and how they justify or inform government policy

interventions, particularly producer price reforms.

2.9.1 Theory of absolute advantage (Adam Smith)

Adam Smith, in The Wealth of Nations (1776), founded the classical theory of international
trade on the principle of absolute advantage. He argued that trade arises from specialization,
where a country should produce and export goods it can create more efficiently (at a lower
absolute cost) than other nations, importing those where it is less efficient (Smith, 1776).
Applied to Ghana’s cocoa sector, the theory of absolute advantage explains its historical
specialization. Ghana's specific soil, climate, and early-mover experience provided a natural
absolute advantage in cocoa cultivation compared to other countries and other domestic crops
(Austin, 2014). Producer price reforms that ensured stable and attractive farm-gate prices
reinforced this advantage by incentivizing farmers to specialize in cocoa rather than alternative
livelihoods, thereby boosting labour productivity and output across the cocoa belt (World Bank,

2018).

2.9.2 Theory of comparative advantage (David Ricardo)

David Ricardo (1817) advanced trade theory by demonstrating that mutual gains from trade
are possible even if one country holds an absolute advantage in all goods. The critical
determinant is comparative advantage: a country should specialize in producing goods for
which it has the lowest opportunity cost. This theory provides a powerful lens for
understanding farmer responses in Ghana’s cocoa economy. Producer price policies directly

alter the opportunity cost of cultivating cocoa. When policies made cocoa economically
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attractive relative to food crops or other cash crops, farmers rationally allocated land and labour
to cocoa specialization (Ricardo, 1817; Schumacher, 2012). Conversely, during periods of low
or unstable cocoa prices, such as the 1970s, the opportunity cost of growing cocoa rose, leading
farmers to shift resources into food production or informal activities, illustrating the practical

relevance of comparative cost (Herbst, 1993).

2.9.3 Neoclassical formulations: Opportunity cost and supply response

Modern neoclassical economics has refined Ricardo’s insight using formal tools such as
production possibility frontiers (PPFs) and indifference curves (Haberler, 1930). This model
illustrates how relative price shifts alter opportunity costs and influence production decisions
along the PPF. In Ghana, reforms that guaranteed minimum producer prices through the Cocoa
Marketing Board (CMB) effectively changed the relative price of cocoa, lowering its
opportunity cost compared to alternative land uses. When reforms improved price certainty and
returns, farmers reinvested in cocoa farms, expanding production. However, when official
producer prices lagged behind rising input and labour costs, the effective opportunity cost of
cocoa cultivation increased, causing a shift in land use away from cocoa (Vigneri & Santos,
2008). This framework centralizes opportunity cost in understanding the supply response of

farmers to price policies.

2.9.4 Heckscher-Ohlin factor endowment theory

The Heckscher-Ohlin (H-O) model (Heckscher, 1919; Ohlin, 1933) posits that comparative
advantage is derived from a country’s factor endowments. Countries will export goods that
intensively use their relatively abundant factors of production. Ghana’s comparative advantage
in cocoa exports stems from its abundance of agricultural land suitable for cocoa and unskilled
labour. Producer price reforms interact with this endowment structure by influencing the

returns to these factors. For example, during the 1980s structural adjustment programme,
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higher cocoa producer prices increased the returns to land and labour dedicated to cocoa,
thereby strengthening Ghana’s export position by drawing more resources into the sector
(World Bank, 2018). Furthermore, the H-O framework highlights the distributive consequences
of such reforms, as benefits accrue differently to landowners, labourers, and marketing

intermediaries, influencing rural income distribution.

2.9.5 The Prebisch-Singer hypothesis and structuralist critique

In contrast to the optimistic predictions of classical and neoclassical theories, the Prebisch-
Singer hypothesis presents a structuralist critique. It argues that over the long run, the terms of
trade for primary commodity exporters tend to decline, meaning the prices of their exports (like
cocoa) fall relative to the prices of manufactured goods they import (Prebisch, 1950; Singer,
1950). This theory provides a critical justification for proactive government intervention in
Ghana's cocoa sector. Faced with declining or volatile global cocoa prices, successive
governments have used stabilization policies, guaranteed prices, and marketing board reforms
to shield farmer incomes and protect national export earnings (IMF, 2007; FAO, 2018). A
contemporary example is the introduction of the Living Income Differential (LID) in 2019 by
Ghana and Cote d’Ivoire. This direct price premium reflects the structuralist concern that,
without coordinated intervention, cocoa farmers would remain trapped by a systemic tendency

towards declining terms of trade (Griffiths, 2022).

2.10 Review of prior studies and methods

2.10.1 Agricultural supply response: the Nerlove tradition

The classic partial-adjustment model (Nerlove, 1958) posits that producers adjust gradually
toward a desired (capacity) output, with expectations formed over prices and other

fundamentals. In log-linear form, the short-run elasticity is read from the differenced (error-
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correction) equation, while the long-run elasticity aggregates dynamic effects via eL® =

where a,is the persistence in output and a,the price response.

For Ghana, Bateman (1972) pioneered a two-step scheme that decomposes observed output
into a “normal/capacity” component and short-run deviations driven by prices and rainfall.
Iterating between (i) capacity estimation and (ii) a short-run equation in log output (normal
output, current cocoa price, rainfall) yields a convergent short-run price elasticity and

highlights weather as a major transitory driver.

Subsequent studies retained this dual structure while enriching covariates. Stryker (1990) and
Frimpong-Ansah (1992) regress actual output on lagged output, cocoa and competing-crop
(maize) prices, and a constructed normal-output series (the latter using “undistorted”
equilibrium prices in Frimpong-Ansah). In these models, short-run elasticities reflect variable-
input adjustments (labour, chemicals), and long-run elasticities operate through

planting/rehabilitation and thus capacity.

Abdulai and Rieder (1995) show key series are non-stationary and recast the Nerlove
framework as an error-correction model, capturing (i) short-run reactions, (ii) a long-run
cointegrating link between output and capacity/relative prices, and (iii) the speed of adjustment.
Studies that allow for crop competition confirm substitution e.g., higher maize prices depress
cocoa as well as strong persistence in output; rainfall explains intra-annual swings (e.g., Hattink

et al., 1998).

Across this literature, cocoa supply is price-inelastic: short-run elasticities cluster around 0.2%,
and long-run elasticities are higher but less than one. Many papers report elasticities without
standard errors or confidence intervals, limiting inference. The policy implication is consistent:

price incentives alone yield modest near-term gains; durable supply responses require capacity
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measures (replanting, rehabilitation, disease control, improved seedlings, pruning, and
extension) and attention to cross-crop price signals. Methodologically, ECM/ARDL
specifications dominate static regressions by aligning with underlying adjustment dynamics
and the time-series properties of the data. Our study addresses this issue by using ECM/ARDL

for the analysis.
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CHAPTER THREE

METHODOLOGY

3.1 Introduction

This chapter discusses the methods and procedures used to analyse the study objectives. The
theoretical frameworks underlying the analysis used in the study are discussed first. This is
followed by a discussion of the study's conceptual framework, methods used to analyse the
specific objectives, definitions of variables used, data sources, research approach, and data used

for the study and analysis.

3.2 Theoretical frameworks

3.2.1 The agricultural price fluctuation model

The theoretical framework underpinning the study is the agricultural price fluctuation model,
which integrates two main perspectives: the cobweb (adaptive expectations) framework
(Ezekiel, 1938; Nerlove, 1958) and the rational expectations approach (Muth, 1961). The
cobweb mechanism generates endogenous cycles from adaptive forecasting. In contrast,
rational expectations attribute volatility primarily to real shocks (such as weather, global
demand, producer price policy, and trade policy) rather than systematic forecast errors.

Studies such as Chatrath et al. (2002) and Cashin et al. (2002) highlight that agricultural
commodity prices typically display non-normal distributions, high autocorrelation, positive
skewness, and high kurtosis. Price series are also characterized by asymmetric cycles with more

frequent and deeper slumps than upturns, leading to persistent uncertainty in price behaviour.

Let P} denote the world price, Pf °Zthe Ghanaian free-on-board (FOB) price, Ptf the farm-gate

price, and Y;the marketed output in marketing season t. Let T,represent per-unit costs or levies.

(a) Administered price rule, price floors, and subsidies
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Ghana’s season-fixed producer price can be represented as a smoothed share-of-FOB rule,

subject to a minimum floor price and adjusted by subsidies:

Pl =1 -0P, + (e, PP —1,), 0<A<1,0<a <1 (3.1)
f_ f* pmin

P/ =max{ P/, P} (3.2)

P = (1 +sH) P/ + st (3.3)

where A is the smoothing parameter, a,the policy share of FOB, P"the guaranteed floor

price, and sfand si‘are ad valorem and per-unit subsidies, respectively.

The short-run pass-through from FOB to the farm-gate price equals Aa;, while the long-run
pass-through approaches a;. When the floor price binds, short-run pass-through locally falls to
zero, truncating negative shocks to producer prices.

3.2.2 Price transmission from world to domestic markets

The FOB price relates to the world price through a cost or basis-adjusted relationship:

InPfOB =y + uy InPY + InFX, + q, — c; + €, (3.4)

Where q, = quality/basis premium
An error-correction mechanism can represent the dynamic link between world and domestic

prices:

q
Alnptf=¢(1npt{1—c—31npﬂ1)+zyiAlnszi+5'zt+zt, b<0  (35)

=0

Where

B: = BiIntegration; + L,Policy,0 < B <1 (3.6)

Defining price returns as

¥ =AlnPY, r[°B=AInPf®, 1/ =AInP/
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we expect 7/ ~ Aa,r OB, implying that the amplitude of domestic price adjustments depends

on the degree of policy smoothing and the share of FOB passed to producers.
Producer output decisions can then be expressed as
InY, = o + 1By [In P | + 9,Gape_y + PsW, + v, 1h; > 0 (3.8)

where Gap,_; =In P, —In Pt}: ,captures the price gap between the producer price and the

cost index, and W; represents other controls such as input costs and weather conditions.

In the short run, equilibrium in the cocoa market can be expressed as

Qf = a+bE,_,[P/] +u,b>0 (3.9)
Q¢ =c—dP/ +v,d>0 (3.10)
0; = Q=P - « LBE|P ] +i5 (3.11)

where k = (a —c)/dand 8 = b/d.

The agricultural price fluctuation model, therefore, captures both expectation-driven and
shock-driven volatility mechanisms. It further accounts for the role of policy interventions
price-setting, minimum price guarantees, and subsidies in influencing the behaviour of

producers and the degree of price transmission from world to domestic markets.

By integrating the rational and adaptive expectations hypotheses with the price transmission
theory, this framework provides a coherent basis for examining how producer-price-related
reforms have influenced Ghana’s cocoa sector between 1920 and 2022. It reflects the observed
stylised facts of the cocoa market periods of booms, busts, and stagnation while linking them

to changes in market liberalisation, policy design, and global price shocks.
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3.3 Conceptual Framework

The underlying conceptual framework presented in Figure 3.1 revolves around the interactions
among key actors, including the type of government, either colonial or self-governance, and
the international community, such as bilateral donors, international lending institutions, and
nongovernmental agencies. These interactions significantly shaped the type of regulatory
institution and the process of market price reforms. For example, colonial governments often
prioritized the extraction of raw materials, while self-governing states may focus on national
development goals. The outcomes of price reforms are contingent on the dynamics of this

process.

The interplay of local and external interest groups emphasised the impact of macroeconomic
and global economic trends on regulatory institutions. Regulatory institutions regulate private
entry and serve as a buffer against macroeconomic shocks and producer risk. National political-
economic considerations are influenced by perceptions of the state's role in providing public
goods, particularly in managing export earnings risk and the social contract with urban and
rural consumers. Regulatory institutions (Cocobod through the CMC) generate foreign
earnings through exports, which are important for macroeconomic stability. For instance, a
regulatory body might enforce trade agreements or quality standards that align with global
expectations, ensuring that cocoa exports remain competitive. Moreover, these institutions are
influenced by macroeconomic factors such as exchange rates, inflation, and foreign exchange
policies. Regulatory institutions, in turn, provide new technology to boost output and are the

only way to increase production to the rest of the world.
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Global economic trends, including fluctuations in world cocoa prices, origin differentials, and
oil prices, have a direct impact on the domestic economy and regulatory institutions. For
example, a rise in global oil prices might increase the cost of inputs like fertilizers and
pesticides, thereby affecting the cost structure in the cocoa production process. Similarly,
changes in world cocoa prices directly affect export revenues, which in turn influence the

income levels of producers.

External factors, such as neighbouring civil wars, smuggling or climatic events like El Nifio,
can disrupt supply chains and market competition. For instance, a neighbouring country's civil
war might result in the smuggling of cocoa to Ghana and a refugee problem, which would
impact labour markets and the supply of cocoa generally. El Nino events might disrupt weather

patterns, leading to crop failures and reduced output.

The output market, influenced by factors such as supply chain efficiency and market
competition, interacts with the input market, where the availability and cost of fertilizers,
pesticides, and labour are determined. Regulatory institutions may intervene in these markets
by providing subsidies or support programs, thereby influencing market competition and the

overall efficiency of the supply chain.

Price reforms are crucial for cocoa farmers' income growth, affecting producer prices and
incomes. These reforms involve policy adjustments, market liberalization, and subsidies to at
stabilizing prices and ensuring fair returns. However, price volatility can undermine income
stability and make poverty alleviation efforts more challenging. The framework highlights the
interconnectedness of factors like domestic governance, international influence, regulatory
institutions, macroeconomic trends, global economic conditions, and external shocks in

shaping these outcomes
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3.4 Method of analysis

The methods used in the study are discussed in this section. First, a diagnostic check was
performed to determine whether the models fit our series. The augmented Dickey-Fuller (ADF)
unit root test by Dickey and Fuller (1979), the KPSS test proposed by Kwiatkowski et al.
(1992), and Kapetanios (2005) tests were used to confirm the stationarity of the price series to
avoid spurious regression. The Maki cointegration test (Maki, 2012) was used to test the long-
run relationships between variables at the level in the presence of break. The Bayesian
structural time series was used to estimate the causal impact assessment before and after a
producer price reform. The Relative Price Index (RPI) for FOB price proportion received by
farmers, adjusted absolute mean deviation (AMAD) for price volatility, and an Autoregressive

Distributed Lag (ARDL) model for long-run effects on cocoa output.

3.4.1 Unit root tests

Before doing the analysis, the data series was tested for stationarity. The stationarity tests were
used to examine whether the series exhibits no trend or change in mean and variance over time.
Stationarity can manifest in two forms: weak or strong. Weak stationarity, also known as
second-order stationarity, characterises a series whose first and second moments (mean and
autocovariance) remain independent of time. On the other hand, strong stationarity is evident
when the mean, autocovariance, variance, and all higher moments at any lag, such as k,
persistently remain constant across time. The expected value of X; does not vary with time; it

is constant and given by A,. Mathematically, this condition is expressed as:

F(Xp)-=Ar (3.12)
Var(X;,;) = Var(X;,) = Var(X;3) = Var(X;,) = o, (3.13)
Cov(Xy, Xevk) = 05, (k) (3.14)
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A nonstationary series is a series that does not have a constant variance; hence, it changes over

time. Therefore, Y; is a nonstationary series whose mean 4, is dependent on time t with a weak
stationary error €;

Vi = A4 + € (3.15)

e = f(®) (3.16)

Differencing was used to transform a nonstationary time series into stationary. The process of

differencing the data set at level. When a time series becomes stationary after a single

differencing, then the series is integrated of order one as I(1) or AY. Conversely, if the

nonstationary series attains stationarity after being differenced d times, it is designated as

integrated of order d, denoted as I(d) or AdY. An initially stationary series is identified as being

of order zero, represented by I(0).

The objective of ensuring stationarity is to establish the stability of autoregressive parameters
and the invertibility of moving average parameters within defined limits in an estimated time
series model. As Hamilton (1994) highlighted, meeting the stationarity condition facilitates
estimation and subsequent forecasting. A unit root test is performed to ascertain the presence
or absence of stationarity. This test aids in determining whether the series exhibits a stochastic
or deterministic trend. Various graphical and quantitative approaches have been developed for
testing stationarity. The graphical method involves visually inspecting autocorrelation function
(ACF) plots. A rapidly decaying ACF after a few lags indicates stationarity, while a slow and
persistent decay suggests non stationarity. In this study, three quantitative methods, namely,
the augmented Dickey-Fuller (ADF) test, the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test
and the Kapetanois test, were employed to test for the presence of a unit root. The existence of

a unit root implies non stationarity, necessitating differencing to achieve stationarity.
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3.4.1.1 Augmented Dickey-Fuller test

The Augmented Dickey-Fuller (ADF) test extends the Dickey-Fuller test to address any form
of serial correlation present in a time series (Dickey & Fuller, 1979). Acquah (2012), Abdulai
(2002), and De Jong et al. (1992) emphasise that the ADF test is the most comprehensive test
for a unit root. This distinction arises because the ADF test remains unaffected by size
distortions in the face of extreme autocorrelation, over parametrisations, and increased
sampling frequency, all while dealing with autocorrelated errors. Therefore, the ADF test
operates under the assumption that the series adheres to a random walk. This is achieved by

considering the first-order autoregressive AR(1) process outlined below.

Y, = aY,_, + € (3.17)
where
Y; denotes the variables used for study
Yi_4 lagged value of Y
t denotes the time index
d denotes the coefficient of the model
€t error term with an independent and identically distributed normal distribution

with mean 0 and variance 62 [i.e., N(0,52)]

A unit root is attained when @ equals one. Equation (3.6) transitions into a nonstationary
random walk model without drift. The diagnostic procedure involves regressing the observed
variable Y: on its lagged value Y |, potentially with an intercept with a time trend. After
estimating 4, it is compared to one. Equation (3.6) is transformed into:

AYt == (a - 1)Yt—1 + Et == (th—l + Et (3.18)
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The difference operator, denoted by A, signifies the disparity between consecutive time points,
expressed as AY: =Y Y1, with ¢ = d —1. Equation (3.7) facilitates testing the null hypothesis
(¢ =0) against the alternative (¢ #0).
Nonrejection of the null hypothesis (¢ =0) suggests d =1, affirming the presence of a unit root
in the series. The decision to reject or uphold the null hypothesis is contingent upon the
calculated test statistic and critical values of the augmented Dickey-Fuller (ADF) test. The
ADF test, however, contends that issues arise from serial correlations in residuals, potentially
biasing conclusions. To mitigate this concern, the autoregressive (AR) model incorporates
sufficient lagged dependent variables, necessitating a reformulation of the model (Equation
3.7) as follows:

AY, = v+ pe+ oYy + VAV + -+ VAV 0 + & (3.19)
Here, y denotes a constant, psignifies the estimated value on the time trend series, and
Y; Ay + -+ Y, AY; 4, represents the summation of lagged values of the dependent
variable AY:, where p is the lag order of the autoregressive (AR) process. Introducing a
constraint (p=0 and y =0) yields a random walk, while the constraint p =0 corresponds to
modelling a random walk with drift. Incorporating lags of order p in the model allows for
higher-order AR processes in the augmented Dickey—Fuller (ADF) formulation. The ADF test
assesses the parameter ¢, and a ¢ value of 0 implies the presence of a unit root in the series,
indicating non-stationarity.
The ADF statistic is given by

~

9
o sE@)

(3.20)

where, @ denotes the least square estimate. SE(¢) denotes the standard error estimate of ¢.
We reject the null hypothesis (¢=0) when the Augmented Dickey-Fuller (ADF) test statistic

exceeds the critical value.
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3.4.1.2 Kwiatkowski-Philips-Schmidt-Shin (KPSS) test
The null hypothesis in the KPSS test asserts that a series exhibits stationarity around the mean
or a linear trend, while the alternative posits non stationarity attributable to the presence of a
unit root. The test model of the KPSS comprises three fundamental components: a random
walk, a deterministic trend, and a stationary error term. An essential assumption is that the
starting point is a data-generating process following the form:

i =w + & (3.21)
where
w; represents a random walk process defined by w, = w;_;+ u:, where &, is an error term, and
Ue signifies the error term in the random walk equation. It is posited that p is 1.i.d. The null and

alternative hypotheses can be stated as follows:

B 02
If the null hypothesis fails to be rejected, then Y is made of a constant term and a stationary
term, indicating the stationarity of Y.

Therefore, the KPSS test statistic is formulated as follows:

N ptZ
KPSS'= Z == (3.22)
t=10%
Where,
N represents the number of observations, Py = Zf=1 &, =1 for t=1, 2, ..., T, and &; denotes the

estimated errors from the model Y. 64 represents the estimator of the long-run variance of the
error term, defined as: 62 = w, + &, 02 = limy_o Nt Var(Xi_, &),

o2 = limN~! E[P?]
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Decision: Reject the null hypothesis H, if the calculated test statistic exceeds the critical value
at the specified significance level.

3.4.1.3 Kapetanios unit root test with breaks

Kapetanios’s (2005) unit root test in the presence of structural breaks is employed for assessing
the stationarity of a series. The test is reliable and robust. The test can detect both intercept
and/or trend stationarity while accommodating up to five data-dependent structural breaks,
determined endogenously through the minimisation of squared residuals. The formula for the

Kapetanios test is represented as:

k m m
Ve :0C0+0C1 t+ ayt_l + Z i A Ve-i + Zvl DUi,t + Z NiDTi,t + € (323)
i=1 i=1 i=1

Where,

&, and &, t are the intercept and trend parameters, respectively.

d is the parameter of the autoregressive term of order one, AR (1).

DU; cand DT;, are break dummy variables for the intercept and time trend, respectively.

The null hypothesis is that there is a unit root or nonstationary with m structural breaks
DU;cand DT;, are defined based on structural break dates.

Kapetanios (2005) suggested that as the number of breaks m increases, the power of the test

decreases.

3.4.2 Model selection criteria

To select the most suitable model to describe the time series data, a model selection criterion
was used. Similar to De-Graft (2015) and Abunyuwah (2008), the information criterion (IC)
test was used to assess the goodness of fit of different models applied to the data. The
underlying principle of IC tests is identifying a model that best fits a dataset with minimal

parameters, using maximum likelihood with a penalty for its complexity.
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Information criteria, including the Akaike information criterion corrected (AICc), Akaike
information criterion (AIC), and Bayesian information criterion (BIC), incorporate penalties
that increase with the number of parameters. In this study, the Akaike information criterion
(AIC) formulated by Akaike (1973) and the Bayesian information criterion (BIC) were
employed to measure the goodness of fit to select the most appropriate model. The penalties in
these criteria discourage overfitting, ensuring that an increased number of parameters does not
disproportionately enhance goodness of fit. The optimal model has the lowest BIC or AIC
values among a set of candidate models (Mitchell & McKenzie, 2003). The expressions for the

BIC and AIC are generally as follows:

BIC =log(a?) + Klog(n) (3.24)
AIC =2K —2In(L) (3.25)
Where,
log(a;?) is the natural log of the estimated error variance
K is the number of parameters in the model
log(n) is the natural log of the number of observations in the model
n is the number of observations in the dataset
In(L) is the maximum likelihood function (L) the model maximises
The AIC penalises the number of parameters to prevent overfitting, while the BIC balances

goodness of fit and model of fit. Therefore, for both, lower values indicate a better fit.

3.5 Impact of price-related reforms on farmers' producer prices

In causal impact analysis, covariates should be unaffected by the reforms being studied and
have a clear relationship with the dependent variable. A strong relationship between the chosen
covariates and the dependent variable improves the effectiveness of the CIA in determining the

intervention’s effects. Since the FOB reflects global market trends, rather than domestic
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policies directly, it can be an external benchmark unaffected by the price reforms in Ghana.
The FOB price was used as a covariate for forecasting producer pricing using Directed Acyclic

Graph (DAG) and correlation analysis.

The relationship study found a positive relationship between the FOB price and the producer
price at various reform periods. A higher FOB price often corresponds to an increase in
producer price. This research used the Causal Impact package in R (Brodersen et al., 2015) for
causal inference using a BSTS, with optional model parameters and values. The causal
inference is implemented through counterfactual predictions. The model was fitted using
10,000 Markov Chain Monte Carlo (MCMC) samples for robust impact estimation. Data
columns were standardised based on pre-intervention moments and a prior standard deviation
of 0.01 was set for the Gaussian random walk of the local level, accounting for model
sensitivity to intervention impact while accounting for data variability.
The CIA observation model is expressed as followers:
Ve = a; + BFOB; + €, (3.26)
Where,
v, is the annual producer price at time t, is the state component (trend), a; represent the state
(trend), B is the coefficient of the FOB, €,~N(0,62) is an observation error.
The state equation («;) is given as follows
Ay = A1+ (3.27)
Causal impact evaluation
To assess the impact of the reform, I calculated the counterfactual value (¥;), a predicting a
producer price as if no reform had occurred.
DOt =Y — Je (3.28)
By averaging @,values across post-reform periods, we obtain the reform's cumulative impact

on producer prices.
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3.6 Proportion of free-on-board prices received by farmers

The real relative price index measures the change in producer prices compared to FOB prices
over time, adjusting for inflation for comparability across different periods. The ratio directly
measures the proportion of FOB price received by producers, indicating the effectiveness of
price transmission from the global market to local producers. The study analysed the real
relative price index over a period, focusing on major price reforms. It examined changes in the
index to determine if reforms increased or decreased producers' share of the FOB price.
Comparing the index before and after reforms allowed for a comparison of reforms' impact on
producer welfare.

Real relati e ind _ real producer price, (3.29)
eal relative price index . = —— 0 orice, :

3.7 Measuring the Volatility of the Producer Cocoa Price Under Each Reform

To examine volatility, the adjusted mean absolute deviation (AMAD) was used to measure the
annualised volatility of the cocoa price series within each reform period. This process involves
two simple steps: calculating the sum of the absolute simple return on producer price series and
then compute the average of the absolute returns over the periods. According to Ederington
and Guan (2006), the adjusted mean absolute deviation is more robust to outliers and non-

normal data.

n—3u
n T
MAD, = (n ~ 1)\[; Elet‘fl (3.30)
=0

R, = p;—’l — 1, represents the simple return price series at time t.
t

AMAD converges to % with E for normal distributions. E is a constant for the correction

factor to approximate the standard deviation for a normal distribution. A small sample size

correction factor of (ﬁ) was used to correct for the bias in small samples (unbiased scaling),

n is the size of the sample, x; is the value in the sample, m is the sample mean, p; is the price
att, py_4 is the price at t-1.
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3.8 Effect of producer price reforms on cocoa output

3.8.1 Maki cointegration

Before estimating the effect of factors and reform variables on cocoa output, Maki
cointegration test was used to test for cointegration in the presence of structural breaks. Because
the time series considered in this analysis is long, without accounting for structural breaks may
not yield consistent results. The cointegration approaches with structural breaks involve
various methods, including those proposed by Hatemi-J (2008) and Gregory and Hansen
(1996). However, these methodologies have shown limited efficacy in accommodating fewer
structural breaks compared to the Maki cointegration approach. The Hatemi-J (2008) can
accommodate two, while Gregory and Hansen (1996) can determine one structural break in a
model. In contrast to the computational simplicity of Maki cointegration and its capacity to
account for up to five unknown structural breaks, the Maki approach stands out. Therefore, the
study opted to use the Maki approach to examine the cointegration relationship between the
cocoa output and its determinants.

The Maki cointegration with regime shift and trend is given by :

k K m ko k
Vo= ¢+ Z & Jie + Mt + Z il Z 0;Aj; + Z Z 0;;(A;r Ji) +&  (3.31)
i=1 i=1 =1 i=1 j=1

Where: Y is the dependent variable (Cocoa Output); ¢: The constant term (intercept) before
any break; J;;: Dummy variable(s) for the structural break(s)/regime(s). /;; = 1 for periods
after break i, and 0 otherwise. &;: The change in the intercept following a structural break i.
The total intercept after the break i is ¢ + &;; t: The deterministic time trend.

m: The coefficient of the deterministic trend before any break;m;: The change in the trend's
slope following structural break i. The total trend slope after break i is 7 + 7;;A;,: The vector
of m explanatory variables (Producer Price, Rainfall).

0j: The slope coefficients of the explanatory variables A;; before any break.

0;;: The change in the slope coefficient of the variable A; following structural break i. The total

effect of A; after break i is 0; + 0;;; &;: The stochastic error term.
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3.8.2 Autoregressive distributed lag (ARDL) model

Cointegration is a common technique to establish the long-term relationship between non-
stationary market prices (Asche et al., 1999; Fernandez-Polanco & Llorente, 2019). The
establishment of cointegration does not automatically imply causality. An autoregressive
distributed lag (ARDL) bound testing was used to determine the long-term and short-term
cointegration between producer price reforms and cocoa output. Following Rahman and
Kashem (2017) and Khan et al. (2020), we estimate an autoregressive distributed-lag (ARDL)
model in error-correction form that accommodates I(0)/I(1) regressors and separates short-
from long-run effects. Let ¢, = In (Production), p; = In (Real producer price), 7, =
In (Rainfall), and 7, a deterministic trend; d;includes institutional and climate dummies

(CMB, liberalization, Net-FOB, Nkrumah, El Nifio). The long-run relation is

qe = a + ,Bppt + Br1e + BTy + din + Uy (3.32)
The conditional ECM is
Pt qp—1 qr—1
Aq; = pECT,_; + Z yi Aqe_i + Z OBD,_ B Z P At + kAT, + di0 + &, (3.33)
i=1 j=0 k=0

where ECTy_y = q;—1 — @ — ﬁppt—l o Brrt—l - Bth—l — d¢_47).

Cointegration is assessed by the ARDL bounds test; if the F-statistic exceeds the upper bound,
we recover fas long-run elasticities and ¢ < Omeasures the speed of adjustment. Lag orders
are chosen by Schwarz Bayesian Criterion, and standard residual/structure diagnostics (BG

LM, RESET, JB, heteroskedasticity) are reported.

The optimal lags of the ARDL allow for the avoidance of the autocorrelation problem selected

using the BIC.
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3.9 Study design and data sources

Annual secondary time series data were used for this analysis because Ghana trade its cocoa
beans through yearly forward sales and producer prices are mostly set for a whole crop year.
The data on world cocoa production, Ghanaian cocoa production, producer prices and world
prices were obtained from the COCOBOD and the International cocoa organisation (ICCO),
with earlier years obtained from Kofi (1972). The consumer price index (CPI) data figures from
1960 to 2022 were sourced from the Ghana Statistical Service (GSS). For the earlier period,
1920-1959, historical producer price data were drawn from Kofi (1974), and the corresponding
CPI series were obtained from Bateman (1972) published in a book edited by Kotey et al.
(1972). These sources collectively provide a comprehensive view of the evolution of Ghana’s
cocoa sector over more than a century, encompassing both colonial and post-independence

policy regimes.

This study used more than a century of secondary yearly data from 1920 to 2022 to investigate
producer price-related institutional reforms in Ghana spanning from the colonial era (1920) to
the current period of self-rule (2022). This research started in 1920 because it was the year in
which Ghana claimed the title of the world’s largest producer of cocoa, which was highly
concentrated in the Eastern Region of Ghana (Ministry of Finance, 1999, p. 6). The rainfall
data were obtained from World Bank, Climate Change Knowledge Portal (2024). The data

were analysed using R, Gretl, Gauss and Microfit software.
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Table 3.1 Description and source of data used in study

Description Period Source and construction
Cocoa Annual cocoa output  1920-2022 Kay (1972); COCOBOD, ICCO
Production (metric tonnes)
Real Nominal price 1920-1959 Constructed from nominal price
Producer deflated by CPI from Kofi (1974) and Accra Retail
Price (2013 constant Price Index from Bateman (1972).

prices)

1960-2022 Nominal price from ICCO (2023);
CPI from Ghana Statistical Service. Series
deflated and harmonized to 2013 base year.

Rainfall Annual rainfall 1920-2022 World Bank Climate Change Knowledge

(millimeters) Portal (World Bank, 2023).
CMB Era Cocoa Marketing 1947-1956

Board monopsony
Nkrumah Era Post-independence 1957-1965

government period
Net FOB Era Period of specific 2001-2019

export taxation

policies
LID Era Period of cocoa 2019-2022

sector liberalization
El Nifio Years of strong El 1976, 1977, 1978, 1982, 1983, 1990, 1993, 1998, 2006,
Weather Nifio events 2014
Shock

Source: Author’s illustration
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.1 Introduction

This section presented the results of the study. The descriptive statistics of the variables used
were discussed. Then, the stationarity of each data series was assessed to ensure the consistency
of the statistical properties of each series over time, which is crucial for the validity and
reliability of the time series models and forecasts. The findings were guided by specific
objectives: the impact of price-related reforms on producer price, the percentage of the free-
on-board prices paid to farmers under each reform, the volatility of producer price under each
producer price reform period, and the effect of producer price-related reform on cocoa output
are investigated. The discussion of all of the results concluded the section.

4.2 Descriptive statistics

Table 4.1 shows the descriptive statistics of the data used in the analysis. Table 4.1 shows the
descriptive statistics of variables from 1920 to 2022. The variables were described in natural
logarithm and at level. Looking at the climatic variables, the temperature recorded minimal
variations around the mean of 27.36 degrees Celsius with a coefficient of variation of 0.44%
on a logarithmic scale. Rainfall showed more variability with a CV of 2.31%. The high
fluctuations in rainfall may indicate periods of drought and excessive rainfall which may affect
cocoa yield. The average cocoa production observed over the decade was 382,636.80 tonnes.
A record maximum of 1,047,385.00 tonnes was recorded in the 2020/21 crop season and the
lowest production in 1983/84 of 126,247.00 tonnes in the 1920/23 crop season. The average
world production of cocoa was 1,873,547.00 tonnes with a maximum of 5,244,560.00 tonnes
recorded in the 2020/21 crop season. The price series was adjusted for inflation with the
Ghanaian consumer price index (CPI) with a base year of 2013. The average real producer

price was 2,917.04 GHS/Tonne, the highest was 7731.16 GHS/Tonne recorded in the 1982/83
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crop season with the lowest of 328.82 GHS/Tonne recorded in 1943/1944. The average real
free on board (FOB) price received was 8,668.93 GHS/Tonne below the real-world price of
9,335.86 GHS/Tonne. The proportion of years of shocks between 1920 and 2022 for weather
shock, political instability, Oil price shock, Weather Shock, Cote d’Ivoire war shock was
11.7%, 7.8%, 4.9% and 5.8%. The proportion of reform era of the total sample being studied
for the colonial era (26.21%), CMB era (4.85%), Pre-republic era (4.85%), Nkrumah era
(8.74%), Downturn era (17.48%), COP era (13.59%), Negotiation era (2.91%), Net FOB
reform era (28.6%) and LID era (3.88%).

Table 4.1. Descriptive statistics of variables

Variable Mean Standard CV (%) Minimum  Maximum
deviation

Rainfall (mm) 103.23 11.12 10.78 69.75 149.33

Ln Rainfall (mm) 4.63 0.11 2.31 4.24 5.01

Ghana production (Tonne) 382636.80 222798.90 5823  126247.00 1047385.00

Ln Ghana production (Tonne) 12.72 0.51 4.01 11.75 13.86

World production (Tonne) 1873547.00 1367369.00  72.98  430000.00  5244560.00

Ln World production (Tonne) 14.17 0.75 5.28 12.97 15.47

Real world price (GHS/Tonne) 9335.86 7822.07 83.79 519.37 43214.75

Ln Real world price (GHS/Tonne) 8.83 0.82 9.25 6.25 10.67

Real FOB price (GHS/Tonne) 8873.53 6862.47 77.34 608.76 38673.98

Ln Real FOB prices (GHS/Tonne) 8.85 0.69 7.83 6.41 10.56

Real producer price (GHS/Tonne) 2917.04 1530.08 5245  328.82 7731.16

Ln Real producer price

(GHS/Tonne) 7.85 0.53 6.77 5.80 8.95

Reform and weather Shocks Dummy (%)

Weather shock 11.65

Producer Reform (%)

Colonial era 26.21

CMB era 4.85

Pre-Republic era 4.85

Nkrumah era 8.74

Downturn era 17.48

COP era 13.59

Negotiation era 291

Net FOB era 17.48

LID era 3.88

Number of Observations 103

Source: Author Note: CV = coefficient of variation
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4.3 Tests of stationarity

4.3.1 Unit root test without structural break

Table 4.2 summarizes the stationarity results without breaks using the KPSS test and the ADF
test from 1920 to 2022. The variables were assessed in level and at first difference under both
the intercept and trend specifications. A strong stationarity was detected at the level for both
intercept and intercept and trend for rainfall for both KPSS and ADF test. The prices series
(world price, FOB price and producer price) recorded were stationary at level. The Ghana
production and real producer price were non-stationary at level. All variables were stationary
after the first difference. The null hypothesis of the ADF test of non-stationarity was rejected.
Similarly, the results of the KPSS test failed to reject the null hypothesis of stationarity around
either a deterministic trend or a constant. The stationarity of the log difference implied that the
growth rate of the price series and production variables are cointegrated at order one. This
revealed a tendency for these series to have a long-term relationship due to similar stochastic

Processces.

4.3.2 Unit root test in the presence of break

The result of the stationarity test with breaks using the Kapetanois test for variables from 1920
to 2022 are presented in Table 4.3 for variables from 1920 to 2022. The test statistics are
reported for stationarity under various conditions, including intercept, trend, intercept and
trend, and at first difference. The break dates identified up to three years were reported for each
variable. Considering that the price series were influenced by several policy reforms in the
sector, the Kapetanios test was used to reveal structural breaks in the series. Here, there was no
consideration for the truncated data because they were too short to reveal significant breaks.
The cocoa production and producer prices were stationary after the first difference. The periods
of structural breaks observed were in the year 1947, 1964, and 1981 for the cocoa production

while for the producer price, the break point were in year 1944, 1964 and 1981 and 1964.
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Table 4.2. Results of the stationarity test

Variable ADF KPSS
(Ln) — —
Level First difference Level First difference
Intercept Intercept Intercept Intercept and  Intercept Intercept Intercept Intercept
and trend trend and trend and trend

Rainfall

—6.045%** —6.309%*** —12.242%*%* —12.178%** 0.465%* 0.124* 0.05 0.039
Real producer
price -2.122 -2.726 —7.448%*** —7.381%** 1.033%%*%* 0.327*** 0.048 0.051
Real FOB
price —3.002%** —4.199%** —8.346%** —8.309%** 1.130%** 0.219%** 0.065 0.048
Real world
price —2.736* —3.355% —8.295%** —8.258%** 1.136%** 0.244%** 0.051 0.048
Ghana
production -1.562 -2.227 —8.826% % —8.782%** 1.333%%x 0.206%* 0.071 0.07

Source: Author’s computation Note: *** ** * coefficients at 1%,5%,10% significance levels

Table 4.3. Stationarity with structural breaks

Variable (Ln) Model Test Statistic 1%CV  5%CV  10%CV Break Years
Rainfall Drft(C)  “_pooges " 699 653 =627 1936, 1969, 1989
i an) 6,57 629 573 =543 1946, 1963, 1993
Gl —749%%x 740  -701  —6.69 1950, 1969, 1994
i —g.8] % 699 653 =627 1946, 1963, 1983
Real producerprice il 523 699 =653 =627 19371955, 1974
i) —4.19 629 =573 =543 1952, 1980, 2005
Cea 411 740 -701 669 1950, 1981,2005
it DiiE? 11075 =699 =653 =627 1944, 1964, 1981
Real FOB price ) 73] 699 653 =627 1937, 1958, 1978
i) 5 gk 629 573 543 19471964, 1981
Gl 4wk | =740 —701  —669 19581978, 1995
—— 805%™ -699  —653 627 1940, 1965, 1982
Real world price D -5.80 699 653 627  1937,1959, 1978
§rend(l) 432 629 573 =543 1951, 1968, 1985
. 580 740  -701 . 669 1959, 1978, 2005
Istigify —6.67** 699, . =653 627 1942, 1964, 1981
Ghana production Driftée =2 i 699 —653  —627 1957, 1984, 2001
Trend(T) —4.42 629 -573 543 1944, 1961, 1983
C&T —6.02 740 —701  —669 1958, 1975,2001
Ist Diff 1072 =699 —653  —627 1947, 1984, 2001

Source: Author’s computation Note: *** ** * coefficients at 1%,5%,10% significance levels
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4.4 Impact of price-related reforms on producer prices

4.4.1 Causal impact analysis on producer price related reform

The results of the causal impact analysis on the effect of producer price-related reforms on the
cocoa producer prices are reported in Table 4.5 below. The diagram showing showing the effect

of the reform is presented in Figure 4.1.

4.4.1.1 Cocoa Marketing Board

The impact of introducing the Cocoa Marketing Board (CMB) has a significant negative effect
on producer price received during the colonial era. The CMB period had an average posterior
predicted effect inference of 9.7. Without the introduction of reforms, there would have been
an expectation of an average of 9.2. By subtracting the prediction from the observed responds
yield a causal effect of -0.5. The cumulative effect after the intervention was 46.1, lower than
the predicted of 48.4 if there were no CMB reforms. The result showed in absolute terms a

decrease of 4.7% on average producer price after the CMB reform was introduced.

4.4.1.2 Pre-Republic reform

The pre-republic reform in 1957, when Nkrumah became the prime minister did not affect the
producer price of cocoa. The predicted producer price average effect was about 9.2 lower than
the actual effects of 9.1. Subtracting this prediction from the observed response yields an
estimate of the causal effect the intervention had on the response variable of 0.1. Summing up
all the producer prices received (cumulative effect) after the reform period was at 45.3. The
cumulative counterfactual estimated was 45.8. In relative terms, the response variable showed

a decrease of 1% which was not statistically significant at the 5% confidence interval.
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4.4.1.3 Nkrumah reform

After Ghana became a. republic in 1957, Nkrumah introduced reforms with the objective to
support national development. As shown graphically below (Figure 4.1), there was a gradual
reduction in the producer price received by farmers. The Nkrumah period had an average
posterior or counterfactual predicted effect inference of 8.6. Without the introduction of
reforms, there would have been an expectation of an average of 8.0. Subtracting the prediction
from the observed responses yields a causal effect of -0.6. The cumulative effect after the
intervention was 72.0, lower than the predicted 73.2 if there were no reforms. The result
showed in relative terms a decrease of 7.4% on average producer price after the national support

policy or reform was introduced.

4.4.1.4 Downturn reform

The Downturn reform was introduced in 1966 based on changing world price of cocoa in an
era of political instability in Ghana. As reported in Table 4.1 below, the introduction of the
reform significantly decreases the producer price received. By carefully examining the plot of
the causal impact of the intervention, it can be observed that there was a consistent decrease in
the producer price between 1960 and the 1970s. After the introduction of the downturn reform,
the average value of producer price was 7.4. By contrast, without the downturn reform, there
would have been a producer price of 7.8. In relative terms, the response showed a decrease of

5.5% in producer price. This revealed a reduction effect on the producer price of farmers.

4.4.1.5 COP reform

The COP reform, also known as the average cost of production reform, introduced in 1984 to
pay 20% profit margin to farmers. The causal impact analysis revealed a decrease in the
producer price received by cocoa farmers. The counterfactual predicted was 7.5 which was

lower than the average value of producer price without the introduction of the reform of 7.6.
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The relative increase in price after the intervention was 1.7% which was slightly significant at

10%.

4.4.1.6 Negotiation reforms

The negotiation reform was introduced in 1998 to improve the producer price received by
farmers. The causal impact analysis revealed a positive relative effect of 4.6% increase as
compared to the COP reform. After the introduction of the negotiation reform, the average
value of the producer price was 7.5. Comparing it to one without the reform, the average
prediction was 7.6. The effect of the negotiation reform on increasing the producer price was

significant at 4.6%.

4.4.1.7 Net Free On-Board (FOB) price reform

The net FOB price reform which promised a net 70% of FOB price to farmers revealed a
relative increase of 7.2% increase as compared to the negotiations in the 1990s. The average
producer price is 8.2, and an expected average of 7.6 in the absence of the net FOB reform.
The response value had an overall cumulative producer price of 146.9 compared to 137.0 if
there were no policy reform. This means there was a positive effect of the reform on improving

the income of farmers as compared to the negotiation reform.

4.4.1.8 Living Income Differential (LID) reform

The counterfactual estimate for the introduction of the LID was 7.9. The actual producer price
observed after the reform was introduced was 8.0. By summing up the individual data points
during the post-intervention period, the response variable observed was 28.61. Without the
intervention of the reform, the cumulative response would have been 29.8. The relative
response was an increase of 0.66% as compared to net FOB price. The LID reform had no

effect on the producer price.
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4.5 Proportion of Free-on-Board prices received by farmers

Table 4.6 captures the proportion of producer prices received by farmers concerning the free-
on-board prices. It captures the evolution of cocoa prices regarding significant price reform
periods in Ghana’s economic history. The focus is on the Relative Price Index (RPI) during
historical phases spanning from 1920 to 2022. The colonial and free market era captured
65.23% reflecting moderate market conditions under colonial governance. This period,
however recorded the minimum RPI of 26.49%. After the introduction of the cocoa marketing
board, the RPI dropped to 49.01% between 1947 and 1951. It marked an era of state
intervention in cocoa pricing and. export. In the pre-republic reform when Nkrumah was the
prime minister, a slight recovery brought the RPI to 50.20%, suggesting a marginal

improvement but a sustained centralised control.

The Nkrumah era saw a rebound of RPI to 64.59% with a minimum of 39.55% and a maximu
of 81.63%. This period marked a fall in global cocoa prices, but Nkrumah’s leadership likely
benefited from increased government focus on cocoa export as a driver of development. The
downturn era (1966—-1983) marked economic and political instability; the RPI plummeted to
66.21% in Ghana, mainly because of crop years 1981/82 and 1982/83. This was an era when
the average producer price per tonne of cocoa increased to 12,000 cedis (4,365.98 USD) per
tonne in 1981/1982 from 4000 cedis (USD), which far exceeded the average FOB price of
5,000 cedis due to pressure on by international communities such as the world bank to improve
the producer price of farmers (World Bank, 1984). It reflects a period of economic challenges

during the coup and mismanagement.

The average cost of production (COP) reform saw a further decline in RPIto 49.92%. Policies
under the cocoa. The rehabilitation project during the COP sought to stabilise production and

price performance remained subdued. The highest real producer price received by farmers
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occurred during the Negotiation period at 82.08% of the FOB price. It reflects a gain from
negotiated terms with international stakeholders and liberalisation efforts. The. RPI during the
net fob reform in 2001 remained stable at 65.81% with a minimum of 45.05, reflecting a steady
export pricing system based on FOB prices.. The living income differential (LID) showed a
positive impact of the share of producer farmers receive of 72.71% in Cedis. The LID however

in the 2022/2023 period was lower of 56.33% RPI.

In real terms, using 2013 values, inflation alone would suggest that prices would lose value, as
purchasing power tends to decrease. The real price of cocoa for all reform periods decreased
due to high inflation when compared to nominal values (Figure 4.4). The figure illustrates no
real increase in the prices of cocoa over the decade.

Table 4.6. Producer price to FOB relative index

Descriptives  Colonial CMB Pre Nkrumah  Downturn cop Negotiation Net LID
era era republic era era era era FOB

Mean 65.23 49.01 50.19 64.59 66.21 49.92 82.08 65.81 72.71
SD 21.31 29.41 15.63 13.55 60.76 7.94 15.46 13.55 12.58
CV (%) 32.67 60.00 31.13 20.97 91.77 15.90 18.84 20.60 17.30
Minimum 26.49 27.51 29.96 39.55 28.30 33.39 71.77 45.05 56.33
Maximum 109.17 99.90 72.94 81.63 233.60 60.16 99.85 92.39 83.15
Observation 27.00 5.00 5.00 9.00 18.00 14.00 3.00 18.00 4.00

S

Source: Author
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Figure 4.4. Nominal and real cocoa prices (100=2013) in USD per tonne

=== Nominal Producer Price ==4¢-=- Nominal ICCO Price —— Real ICCO Price

= @ = Real Producer Price

12,00000

10,00000

8,000.00

6,000.00

USD/Tonne

4000.00

2,000.00

=S
o

DRIV R A B SRR SR NI R AL BN
@ & » ‘96 6%} PR IR
& a’”\q/ a/ﬁu”\cq”?\w $ OP‘OP‘WBQ‘ °P\°P‘®" "’13 *** \9\‘? &\q‘b\‘{"“

'\>
& \“6 &

@\

Crop Year

Source: Author

Figure 4.5. Nominal and real cocoa prices (100=2013) in Ghana cedis per tonne
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4.6 Producer price volatility under each reform

Table 4.7 illustrates the price volatility in Ghana's cocoa sector across distinct reform eras based
on the adjusted mean absolute deviation. The patterns of volatility in producer prices, FOB
(Free on Board) prices, and world cocoa prices help to understand the role of institutional
reforms in shaping market outcomes. The colonial era and free market showed the highest
volatility of 40.44% reflecting the absence of institutional intervention. The prices respond to
traders’ double-dealing, supply, and global dynamics with minimal domestic stabilization. The
CMB experienced increased volatility due to rigid pricing mechanisms, which failed to mitigate
the shocks from global price fluctuations. The volatility in producer prices increased to 75.84%
in FOB prices. This shows that the volatility in the world price has been transmitted into the

producer price.

During the pre-republic era and the Nkrumah reform era, producer price volatility declined to
8.56%, reflecting the attempt to stabilise prices through state control. However, the system
collapsed during the Downturn era, with volatility surging to 34.84%. It highlights the failure
to centralise systems when fiscal and macroeconomic instability rises. The COP periods
experienced liberalisation reforms such as the Cocoa Rehabilitation Program, which reduced
volatility significantly to 28.04%. in Ghana Cedis. Also, during this period, the volatility in the

world prices also reduced.

The Net FOB framework further stabilized prices by aligning domestic pricing with global
markets (8.46% world price volatility). These eras highlight the importance of aligning
institutional design with market-based incentives. The LID showed a mixed pattern, with

volatility of 16.49%.
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Table 4.7 Volatility of producer, FOB price and world prices

Price-related Reform Period Producer Price FOB Price World
Volatility (%) Ghana Volatility (%) Volatility (%)
Cedis Ghana Cedis Ghana Cedis
Colonial and free 1920-1946 40.44 29.74 27.53
market
CMB 1947-1951 75.84 51.80 49.80
Pre-Republican era 1952-1956 8.56 45.86 43.60
Nkrumah era 1957-1965 12.79 21.91 22.90
Downturn era 1966-1983 34.84 43.74 46.41
COP era 1984-1997 28.04 20.56 20.50
Negotiation era 1998-2000 8.85 63.94 61.84
Net FOB era 20012018 18.79 23.31 23.33
LID 2019- 2022 16.49 23.84 8.46

Source: Author

4.7 Discussion of results

The study found four breakpoint points in the producer price series, in 1944, 1964, and 1981.
Each of the break mark a profound institutional and macroeconomic transition. The 1944 break
coincided with the colonial establishment of the West African Cocoa Control Board during
World War II, which centralized marketing and fixed producer prices below world levels to
ensure export stability, thereby reducing farmers’ income share (Meredith, 1988). Prior to that
in the 1937/38 crop year, the increase in producer price was a result of approximately 98% of
European cocoa companies deciding to set new cocoa prices due to cocoa holdup by Ghanaian

farmers’ good prices, but this price gradually decreased (Austin, 1988; Howard, 1976).
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The 1964 break reflected a combination of domestic policy extraction under Nkrumah’s state-
led industrialization and external shocks from the global cocoa price collapse between 1962
and 1965 (Benneh & Anaman, 2022). Economic shocks during this period were linked to Cold
War political tensions and Ghana’s leading role in the Pan-African movement, with world
cocoa prices reaching a historic low of $ 211 per ton in July 1965 (Benneh & Anaman, 2022).
Producer prices fell sharply as the government retained export surpluses through the CMB in
1951 to contribute to economic development (Lambert, 2019; Kolavalli & Vigneri, 2011). In
1956/57, farmers put pressure on the government, as producer prices remained the same, while
export taxes increased despite declining world cocoa prices. This was also a period of
independence for Ghana and periods after Ghana’s second election. This led to a reduction in
government revenue from 60 percent in 1954 to 13 percent in 195657 crop years (Kollavali

& Vigneri, 2011).

The final break in 1981 represented the near collapse of Ghana’s cocoa sector amid a
macroeconomic crisis, with producer price increases offset by exchange rate misalignment,
inflation, and a sharp decline in cocoa’s share of export revenue from 46% to 23% (Kolavalli
& Vigneri, 2011). These breaks collectively depict the evolution of Ghana’s cocoa economy
from colonial control through post-independence fiscal extraction to the pre-reform crisis era,
highlighting how shifts in global markets, governance regimes, and exchange rate policies

shaped long-term producer incentives and the structural dynamics of the sector.

For cocoa production, the structural breaks were found at 1947, 1984, and 2001. In the 1940s,
there was an outbreak of pests and diseases (especially the swollen shoot virus) which reduced
production in the western region (Amanor, 2010; Kolavalli & Vigneri, 2011). This pushed

increased cocoa production into the Brong Ahafo region (Amanor, 2010), before expanding
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into the eastern region (Kolavalli & Vigneri, 2011). The year 1947 was also the year in which
the Cocoa Marketing Board (CMB) was introduced, which gave it a monopsony over cocoa
purchase (Kolavalli & Vigneri, 2011). The second break corresponds to the introduction of the
cost of production The third break in 2001 was possibly due to an increase in production due
to record-high world prices offered by Cocobod (Afari-Sefa et al., 2010; Kolavalli & Vigneri,
2011) and the rapid expansion of cocoa lands for production and more frequent application of
fertilizer (Vigneri & Santos,2008). Some of the growth in this period can also be attributed to
the smuggling of cocoa from Cote d’Ivoire into Ghana. According to Brooks et al. (2007),

about 120,000 to 150,000 tons of cocoa were smuggled 2003/2004 season.

From the causal impact analysis, the establishment of the Cocoa Marketing Board (CMB) in
1947, though aimed at stabilizing prices, hurt producer prices, with an average decline of 4.7%.
This suggests that state control shifted benefits away from farmers toward stabilization and
administrative costs. Similarly, during the Nkrumah and Downturn reform eras, producer
prices declined by 7.4% and 5.5%, respectively, showing that heavy state involvement and
political instability constrained the share of export prices reaching farmers (Amanor, 2010;
Kolavalli & Vigneri, 2011; Lambert, 2019).

In contrast, reforms that leaned toward market allocating more income to farmers yielded more
favorable outcomes. The Negotiation reform of 1998 and Net FOB price reform in 2001 both
recorded positive causal effects on producer prices, with increases of 4.6% and 7.2%,
respectively. These reforms introduced greater transparency in price setting and linked farm-

gate prices more directly to world prices, improving farmer welfare.

The Living Income Differential (LID) reform, designed to guarantee better incomes for

farmers, showed only a marginal increase (0.66%) in producer prices. This implies that while
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the LID policy had symbolic importance, its short-term transmission to actual farm-gate prices
was weak, possibly due to exchange rate depreciation, inflation, and the pass-through structure
of the pricing system. During the colonial and early free market era (1920-1946), the average
proportion of FOB received by farmers (RPI) stood at 65.23%, with a minimum of 26.49%.
Significant fluctuation, seen in the minimum RPI, emphasizes the volatility and exploitation
typical of colonial trade systems, where producer prices were largely determined by British

trading firms and not by market conditions favorable to local farmers.

The establishment of the Cocoa Marketing Board (CMB) in 1947 marked a major structural
change, introducing state intervention in price setting and export management. The average
RPI declined to 49.01% between 1947 and 1951, suggesting that the introduction of the CMB
shifted more revenue share toward the state for stabilization and development objectives. This
decline aligns with the findings of Milburn (1970), Southall (1978) and Alence (2001) who

noted that marketing boards across West Africa had influence in the new institution.

Under Nkrumah’s pre-republic and early post-independence reforms, the RPI rose slightly
to 50.20%, and later to 64.59% during the Nkrumah era (1957-1966). This recovery indicates
that while state control persisted, efforts were made to improve farmers’ welfare through higher
producer prices. This period coincided with declining global cocoa prices (Benneh & Anaman,
2022) and Nkrumah’s development-oriented policies relied heavily on cocoa revenues,
potentially constraining how much benefit could be transferred to producers (Lambert, 2019).
The relatively high maximum RPI of 81.63% during this era reflects short-term price
improvements, possibly due to favorable international conditions or government subsidy

measurcs.
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The downturn era (1966—1983) was marked by severe economic and political instability,
leading to an RPI of 66.21%. Although the nominal producer price increased significantly in
1981/82, the high inflation and macroeconomic mismanagement eroded real returns to farmers.
The World Bank (1984) reports confirm that the government’s decision to raise producer prices
during this time was externally influenced, reflecting conditionality pressures to enhance

farmer incentives amidst a collapsing economy.

The Cost of Production (COP) reform period recorded a further decline in RPI to 49.92%,
while the Cocoa Rehabilitation Project aimed to revitalize output and restore farmer
confidence, the pricing mechanism remained constrained by structural inefficiencies and fiscal
pressures (Petithuguenin,1995). In contrast, the Negotiation Era marked a turning point,
achieving the highest RPI of 82.08%. This remarkable improvement signals gains from policy
improvement, enhanced engagement with international buyers, and market-based price
determination. Farmers received a fairer share of the export price, which reflects improved
efficiency in marketing and negotiation processes. Similarly, under the Net FOB reform
introduced in 2001 onwards, the RPI remained relatively stable at 65.81%, suggesting
sustained policy consistency and moderate benefits to farmers.

The introduction of the Living Income Differential (LID) in 2019 initially improved the RPI
to 72.71%, implying that the policy succeeded in enhancing farmers’ share of export earnings.
Nonetheless, by 2022/2023, the RPI declined to 56.33%, indicating that the real value of
producer prices diminished, likely due to inflationary pressures of 54.1% in December (GSS,
2022).

The volatility experienced during the colonial era, the highest volatility of 40.44%, reflecting
the absence of institutional mechanisms to cushion farmers against international price shocks.

Prices were largely driven by trader speculation, supply fluctuations, and external market
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forces. During the colonial period, there was high price volatility due to the oligopsony of
European traders entrenched in fixing prices under a free market (Alence, 2001; Staritz et al.,
2022). As a result, several cocoa holdups resulted (Austin, 1988; Howard, 1976). This
instability exposed producers to high income uncertainty and demonstrates the vulnerabilities

of an unregulated market system.

With the introduction of the Cocoa Marketing Board (CMB), volatility in producer and FOB
prices increased further to 75.84%. The findings suggest that rigid pricing and export control
mechanisms could not effectively absorb global shocks. By contrast, during the Pre-Republic
and Nkrumah eras, volatility declined sharply to 8.56%, indicating that price stabilization
policies were effective in buffering farmers from external price swings. However, this stability
was short-lived; during the Downturn era (1966—1983), volatility surged to 34.84%, mirroring
the broader macroeconomic and political instability that characterized Ghana’s economy
during that period.

The Cost of Production (COP) and Net FOB reforms marked a shift toward market-based
pricing systems, resulting in much lower volatility levels 28.04% and 8.46%, respectively.
These results demonstrate that partial liberalization, when well-aligned with global pricing
mechanisms, enhances domestic price stability. The LID period, however, showed a mixed
volatility pattern (16.49%), suggesting that while the policy aimed to raise farmer income, it
did not substantially reduce exposure to price fluctuations, possibly due to continued regulation
or the high inflation recorded in 2022 (GSS, 2022). Reforms under LID highlight the trade-off
between price stabilization and achieving equitable income distribution for producers. These
findings align with broader economic theory: institutions that align incentives and reduce
market distortions are critical to mitigating volatility. However, excessive reliance on state

control or poorly calibrated reforms can amplify risks.
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CHAPTER FIVE

RESULTS AND DISCUSSION OF SUPPLY RESPONSE OF PRODUCER PRICE-

RELATED REFORMS ON COCOA SECTOR OF GHANA FROM 1920 TO 2022

5.1 Introduction

This chapter is dedicated to the discussion of the results of the supply response to producer
price reforms in the cocoa sector of Ghana from 1920 to 2022. The next section discusses the
evolution of producer prices and production across reform periods over the century. This was
followed by the unit root test of variables. The last section discusses and links cocoa output to

producer price-related reforms through cointegration equations.

5.2 The evolution of producer prices and production across reform periods

The summary of the production and producer prices across different reforms from 1920 to 2022
is reported in Table 5.1. The average cocoa production rose across all the reform eras. The
average production during the colonial era was 219,812 tonnes to 789,375 tonnes under the
LID reform period, an approximate increase of about 259%. The Net FOB reform saw the
highest average of 743,725 tonnes, followed by negotiation of 408,131 tonnes, the Nkrumah
era recorded 382,612 tonnes, the Downturn era (329,919), the CMB era (241,530), and the Pre-
republic era of 233,338 tonnes. The dispersion of the output is lowest during Negotiation
(6.19%), indicating highly stable production within that short period, and relatively low under
the Pre-republic (9.42%) and CMB (12.88%) eras. Variability is highest under Nkrumah
(28.32%), followed by the pre-republic era (26.76%) and COP (25.06%). Overall output ranged
from a minimum of 126,247 tonnes (Colonial) to a maximum of 1,047,385 tonnes recorded in
the 2020/21 crop season during the LID era, highlighting substantial expansion in the recent
regime.

The average real producer prices are highest at the pre-republic era of GHS 5,966/tonne and

CMB era (GHS 5,693.91), with the LID period close behind at GHS 4,463 (n=18). Prices are
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much lower on average during the Downturn era (GHS 1,888), COP era (GHS 2,009) and the
Colonial (GHS 2,085), with moderate recovery in Net FOB (GHS 3,708) and LID (GHS 4,463;
about GHS 655 above Net FOB). The lowest mean occurs under COP. Price variability is the
highest in the colonial era with a CV of 39.52%, followed by the Downturn era (34.68%) and
the CMB (38.82%), indicating substantial dispersion in those periods. Price stability is
strongest under the Prime Minister (CV = 7.02%) and LID (8.01%) regimes, with Negotiation
also relatively stable (8.53%). Across all eras, producer prices range from a minimum of GHS
869.56/tonne (Downturn era) to a maximum of GHS 22,131.78/tonne recorded in the colonial

cra.
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Figure 5.1: Real producer price and cocoa output from 1920 to 2022

Note: Author’s illustration based on data from ICCO, Kofi (1942) and Bateman (1972)
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Table 5.1. Descriptive statistics of producer price and production price by reform era

Statistic Mean SD CV(%) Minimum Maximum  Observations
Ghana production (Tonne)

Colonial era 219,811.56  43,103.17  19.60915 126,247.00  300,000.00 27
CMB era 241,530.20  31,110.05 12.8804  207,559.00  278,372.00 5
Pre-republic era  233,337.60 21,991.46  9.424738  209,882.00  263,695.00 5
Nkrumah era 382,611.56 108,357.63  28.32053  206,448.00 571,271.00 9
Downturn era 329,919.06  88,271.65  26.755547 158,886.00  462,460.00 18
COP era 282,239.46  70,728.42  25.059721 172,514.00  409,382.13 14
Negotiation era  408,130.92  25,265.52  6.190544 389,771.50  436,945.94 3
Net FOB era 743,724.94 170,101.63  22.87158 340,563.00 1,024,553.31 18
LID era 789,374.56  178,816.53  22.652939 656,139.88 1,047,384.94 4
Producer price (GHS/Tonne)

Colonial era 2,085.77  824.384213 39.524198 910.587328 4,356.74 27
CMB era 5,693.91 1,235.17 21.69276 4,260.65 7,212.13 5
Pre-republicera  5,966.25  218.660446  3.664959 5,673.09 6,189.03 5
Nkrumah era 3,456.55 1,416.75 40.98756 1,479.51 5,480.29 9
Downturn era 1,887.96  654.92202  34.68939  328.82252 2,567.13 18
COP era 2,009.72  396.756388 19.741848  1,194.60 2,784.83 14
Negotiation era 2,666.66  365.014342 13.688066  2,385.33 3,079.13 3
Net FOB era 3,708.62 1,344.50 36.25323 2,069.84 7,731.16 18
LID era 4,463.76  406.691525 9.110962 3,916.84 4,882.00 4

Source: Author Note: CV = coefficient of variation, SD = Standard Deviation
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5.3 Unit root test of variables

To ensure the appropriateness of the econometric specification, unit root tests were conducted
on all variables using the Augmented Dickey—Fuller (ADF) and Kwiatkowski—Phillips—
Schmidt—Shin (KPSS) procedures. The results, summarized in Table 5.2, indicate that all
variables rainfall, real producer price, and Ghana’s cocoa production, are non-stationary in
levels but become stationary after first differencing, implying integration of order one, I(1).
Specifically, the ADF statistics for rainfall reject the null of a unit root at the 1% significance
level in both level and differenced forms, while the KPSS test confirms stationarity at first
difference. In contrast, the real producer price and production series fail to reject the null of a
unit root at level under the ADF test but achieve strong stationarity upon differencing,
consistent with the KPSS results. These findings suggest that while climatic conditions have
shown moderate persistence, price and output variables display pronounced stochastic trends

over the long term.

Given the century-long dataset and the possibility of regime shifts, the analysis further applied
unit root tests with structural breaks by Kapetanois (2015) to account for policy and
environmental shocks (Table 5.3). The break-adjusted results corroborate the earlier findings:
all variables become stationary after first differencing, even when accounting for up to three
endogenous structural breaks. The identified break years align with major historical episodes,
including the 1930s cocoa hold-ups, post-independence market restructuring (1950s—1960s),
and the economic recovery and liberalization periods (1980s—2000s) (k. Overall, the results
confirm that the variables are integrated of order one, justifying the use of the Autoregressive
Distributed Lag (ARDL) framework, which accommodates a mix of I(0) and I(1) regressors

and allows for robust long- and short-run estimation in the presence of structural breaks.
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Table 5.2. Stationarity test for variables

Variable ADF KPSS

(Ln) Level First difference Level First difference
Intercept Intercept Intercept Intercept and  Intercept Intercept Intercept Intercept

and trend trend and trend and trend

Rainfall —6.045%** —6.309%*** —12.242%** —12.178%** 0.465%* 0.124* 0.05 0.039

Ilireizlepmducer -2.122 —2.726 —7.448%** —7.381%%* 1.033%*** 0.327*** 0.048 0.051

Ghana

production -1.562 —2.227 —8.826%*** —8.782%** 1.333%*%* 0.206** 0.071 0.07

Source: Author’s computation Note: *** ** * coefficients at 1%,5%,10% significance levels

Table 5.3. Stationarity with structural breaks for variables

Variable (Ln) Model Test Statistic 1% CV 5% CV 10% CV Break Years

Rainfall (mm) Drift (C) —12.28*** —6.99 —6.53 —6.27 1936, 1969, 1989
Trend(T) —6.57H** —6.29 -5.73 —5.43 1946, 1963, 1993
C&T —7.49%%* —7.40 —7.01 —6.69 1950, 1969, 1994
1st Diff —8. 8 HH* —6.99 —6.53 —6.27 1946, 1963, 1983

Real producer price Drift (C)

(GHS/Tonne) -5.23 —6.99 —6.53 —6.27 1937, 1955, 1974
Trend(T) —4.19 —6.29 —5.73 —5.43 1952, 1980, 2005
C &T —4.11 —7.40 —=7.01 —6.69 1950, 1981, 2005
1st Diff —11.07*** —6.99 =6.53 —6.27 1944, 1964, 1981

Ghana production Drift (C)

(Tonne) —3.17 —6.99 —6.53 —6.27 1957, 1984, 2001
Trend(T) —4.42 —6.29 o —5.43 1944, 1961, 1983
C&T —6.02 —7.40 —7.01 —6.69 1958, 1975, 2001
1st Diff =110 72 i —6.99 —6.53 —6.27 1947, 1984, 2001

Source: Author’s computation Note: **% ** * coefficients at 1%,5%,10% significance levels

5.4 Cointegration analysis of the supply response of producer price-related reforms

5.4.1 Maki cointegration

Table 5.4 presents the results from the Maki cointegration test in the presence of breaks. It

presents the results of the regime shift with trend analysis for the cocoa price model. The test

statistic was -8.401, which is below the 5% critical value of -7.145 as well as the 5% critical

value of -7.673. This implies that the following years saw notable regime shifts and structural

time changes in 1947, 1977, and 2002. These disruptions most likely represent significant

structural changes through policies. Notably, in 1947, the first regulatory body for the cocoa

sector was institutionalised. The year 1977 saw a period of severe drought and a date marking

the year in which Cote d’Ivoire bypassed Ghana to become the leading exporter of cocoa beans
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in the world (Benneh & Anaman, 2022). The year 2002 marked a year after the introduction of

the net-FOB reform, which assured at least 70% of the net FOB price to farmers.

This method was used as a robustness check for the ARDL model. Guided by these breaks, the
study accounted for policy/shock indicators into the ARDL specification for the full 1920—
2022 sample, entering them as level/trend shifts so that both the long-run relation and the short-
run ECM are estimated conditional on the observed regimes. The long-run ARDL and short-

run models were then reported and interpreted

Table 5.4 Cointegration in the presence of break

Test
Relation Model statistics CV 1% CV 5% Break years
In(Production) ~
In(Producer price), Regime shift 1947, 1977,
In(Rain) and trend —8.401%** =7.673 —7.145 2002

Source: Author’s computation Note: **% **% * coefficients at 1%,5%,10% significance levels

5.4.2 ARDL bound test for cointegration

The empirical results of the ARDL bond test of price-related reforms are reported in Table 4.9
and Table 5.5. The effect of producer price reforms on cocoa output was analysed using the
ARDL model specification. Maki cointegration test was carried out to test for cointegration in
the variables in the presence of a break. The bond test was used to establish that there was
cointegration between the variables using optimal lags obtained through the Bayesian
Information Criterion (BIC), then estimating the long- and short-term effect models. The F-
statistics for all the models with prices exceed the 95% upper bound.

Table 5.5. Cointegration and bound test for ARDL model

Test statistic Value Significance level 95% Lower Bound 95% Upper Bound

critical value critical value
F-statistic 8.3443*** 5% 7.2596 8.2609
W-statistic 25.0328%** 5% 21.7787 24,7826

Source: Author’s computation Note: *** ** * coefficients at 1%,5%,10% significance levels
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5.4.3 The Long-run supply response of producer price-related reforms

Table 5.6 presents the long run cointegrating relationship, indicating the permanent effect of
the regressors on cocoa output once all dynamic adjustments have taken place. The producer
price had a positive response to the long-run cocoa production. This confirms a fundamental
determinant of cocoa supply. The supply response was inelastic at 0.26% to a 1% rise in
producer price. Climatic factor, rainfall is a highly significant and positive factor in the long
run, with an elasticity above 2.0. This highlights the rain-fed nature of Ghanaian cocoa
cultivation and its vulnerability to climatic shifts. The magnitude implies that production is
highly sensitive to changes in precipitation patterns. Technological progress captured by the
trend variable was positive. The positive and significant trend coefficient is 0.018. This is
because of long-term effects of technological improvements, better planting materials, and
agricultural extension services over the centuries.

The Nkrumah era is associated with a significant positive boost to long-run production, likely
reflecting state-led investments and expansion efforts. The La Céte d’Ivoire civil war has a
strong positive long-run effect. This is a classic "cross-border" effect, where instability in the
world's largest producer likely created market opportunities and higher prices for Ghanaian
farmers, incentivizing long-term production expansion (refer to Table Al in the appendix).
The El Nino weather phenomenon has a significant negative long-run impact in the full sample,
confirming that extreme weather events can cause lasting damage to cocoa orchards.

Table 5.6 Long run (cointegrating relation; dependent variable: In Production)

Variable Coefficient Standard Deviation T-Ratio P-Value
InReal producer price 0.259* 0.141 1.844 0.069
InRainfall TR = 0.957 2.339 0.022
Trend 001327 0.005 3.339 0.000
CMB era —0.254 0.211 -1.202 0.233
LID —0.464 0.504 -0.912 0.360
Net-FOB era 0.356 0.263 1.356 0.179
Nkrumabh era 0.473%** 0.223 2.121 0.037
El Nino —0.524%** 0.265 -1.981 0.051
Constant —5.040* 7.034 -0.717 0.476

Note: *** ** * denote significance at 1%, 5%, 10%.
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5.4.4 Short-run supply response of producer price-related reforms

Table 6 captures the immediate-year effects and the process of adjustment towards the long-
run equilibrium. The negative and significant ECM(t-1) indicates convergence to a long-run
equilibrium; with —0.276, about 27.6% of any disequilibrium is corrected each year (half-life
approximately 2.14 years). This coefficient measures the speed at which production corrects
any disequilibrium from the previous year. This is a reasonably rapid adjustment for a perennial
crop. The only significant producer price-related reform era that was significant was the
Nkrumah era. This may be because of the investment of the Nkrumah government in large-
scale state-run farms, inspired and aided by the Soviet Union (Lambert, 2019).

The coefficients of the two lagged production growth were negative and significant. This
indicates a complex dynamic pattern, potentially reflecting cobweb-type behaviour or
corrective adjustments after a production surge, where high output in one year is followed by
a period of consolidation or recovery. The rainfall variable, unlike in the long run, is statistically
insignificant. This may be because its immediate effect is captured by other dynamic factors,
or because the impact of rainfall is cumulative and only fully realized over time. The short-run
model effectively captures transient shocks. The El Nifio event causes an immediate drop in
production.

The diagnostic tests are reported in Table 5.7. The Breusch-Godfrey test shows no evidence of
serial correlation, confirming the ARDL model's key assumptions. Ramsey's RESET test
reveals no misspecification. The Shapiro-Wilk normality test shows normal distribution, while
the Breusch-Pagan test shows homoscedastic residuals. The overall model fit is highly
significant, the multiple R-squared and adjusted R-squared values indicate strong explanatory

power of 92.1% and 91.0% providing the best fit respectively.
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Table 5.7 ARDL error-correction (short run) Ghana, 1920-2022. Dependent variable: Aln

Production)
Variable Coefficient Standard T-Ratio P-Value
deviation

Aln Production;. —(0.334%#* 0.098 -3.418 0.001
Aln Production. —0.225%** 0.095 -2.3722 0.020
Aln Real Producer Price; 0.072%* 0.036 2.0107 0.047
Aln Rainfall; 0.092 0.170 0.540 0.590
ATrend 0.005%** 0.001 3.615 0.001
CMB era —0.070 0.059 -1.189 0.238
LID —0.128 0.124 -1.029 0.307
Net-FOB era 0.098 0.081 1.209 0.230
Nkrumah era 0.131** 0.058 2.254 0.027
El Nifio —0.145%** 0.059 -2.456 0.016
ECTw —0.276%** 0.068 -4.04 0.000

Notes: *** ** * denote significance at 1%, 5%, 10%.

Table 5.8 Model fit and residual diagnostics

Metric Model

R?/ Adjusted R? 0.921/0.910

SER 0.148

F-stat (df), p 82.489 (12,85), <0.001
RSS 1.8576

LogL / AIC/ SBC 55.262 /42.262 / 25.460
Durbin—Watson (DW) 07

Test

Serial correlation (BG)
Functional form (RESET, §?)
Normality (JB)

Heteroskedasticity (ARCH/White)

(1) = 1.259 [0.262]
2(1)=2.547 [0.110]
(2) = 0.214 [0.899]
(1) = 0.957 [0.328]

Notes: SBC = Schwarz (Bayesian) selection. DW is shown for reference; primary serial-correlation

inference is from BG LM. All diagnostics pass at 5%, no evidence of serial correlation, misspecification,
non-normality, or heteroscedasticity. With DW ~ 2.11, residual autocorrelation is unlikely.
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CHAPTER SIX
CONCLUSION AND RECOMMENDATION
6.1 Introduction

This chapter presents the summary, conclusion, and recommendations of the study.

6.2 Summary of the research and major findings

The study analysed the impact of producer price-related reforms on the cocoa sector of Ghana.
The main objective of the study was to assess the impact of producer price-related reforms on
the cocoa sector of Ghana. The specific objectives are to examine the impact of producer price-
related reforms on farmers' producer prices, to examine the proportion of the free-on-board
price paid to farmers under each reform, the volatility of producer prices under each reform,
and the effect of producer price-related reforms on cocoa output using annual data from 1920
to 2022. The study assessed the producer price-related reforms introduced during the Colonial
and free market era (1920-1946), the Cocoa Marketing Board (CMB) (1947-1951), Pre-
Republic era (1952-1956), Nkrumah era (1957-1965), Downturn era (1966-1983), average
production cost (COP) era (1984-1997), Negotiation era (1998-2000), Net FOB era(2001-
2018) and the LID era (2019-2022). R, Gauss, Gretl, and Microfit software were used in the
data analysis.

The study used the causal impact analysis based on the Bayesian structural time series to assess
the impact of producer price reforms on cocoa producer prices. The relative price index (RPI)
was used to assess the proportion of free-on-board (FOB) prices received by farmers, the
adjusted absolute mean deviation (AMAD) was used to assess the volatility of producer prices
under each reform, and the Autoregressive Distributive lag model (ARDL) model used to
examine the effect of producer price on cocoa output in Ghana.

Over the 103 years, the average cocoa production was 382,636.80 tonnes, with a maximum of

1,047,385.00 tonnes recorded in the 2020/21 crop season. The lowest of 126,247.00 tonnes
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was recorded in the 1983/84 crop year. The average world production of cocoa was

1,873,547.00 tonnes with a maximum of 5,244,560.00 tonnes recorded in the 2020/21 crop

season. The average real producer price was 2,917.04 GHS/Tonne, the highest was 7,731.16

GHS/Tonne, with the lowest of 328.82 GHS/Tonne. The average real free on board (FOB)

price received was 6862.27 GHS/Tonne, below the real-world price of 7,822.07 GHS/Tonne.

All variables are assessed for stationarity to ensure the consistency of the statistical properties

of each series over time, which is crucial for the validity and reliability of the time series

models. Stationarity test and cointegration test with a break were also used to account for the

structural break that may occur in the long series being studied.

The key findings from the study are:

1.

Market-oriented reforms such as the negotiation reform and the net FOB reforms
produced positive causal effects on producer prices of 4.6% and 7.2% respectively.
Indicating that government-oriented oriented such as the CMB era and the Nkrumah

era, led to a decline of producer prices ranging from 4.7% to 7.4%.

The recent Living Income Differential (LID) policy recorded only 0.66% increase in

producer prices, highlighting limited effectiveness despite pre-poor objectives.

Reform such the colonial Cocoa Marketing Board and subsequent government controls
generally lowered the proportion of FOB received by famers (RPI), showing that

centralised pricing limited farmers’ gains from export earnings.

The Negotiation and Net FOB reform periods recorded the highest RPI levels (around
82%)), reflecting better price transmission to farmers through liberalised and negotiated
pricing mechanisms.

The declining trend and stationary real value of producer prices over time indicate that

most reforms failed to sustain farmers’ purchasing power and real income growth.

The colonial and CMB periods recorded the highest volatility (over 40-70%), showing
that both the absence of regulation and overly rigid state controls failed to stabilize

prices.
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10.

11.

12.

13.

The Net FOB and COP reforms significantly reduced volatility (to 8.46% and 28.04%),
demonstrating that aligning domestic prices with global market mechanisms improves

stability more effectively than direct state intervention.

The study revealed that the long-run supply response of cocoa production to producer
price changes is positive but inelastic, with an elasticity of 0.26%. This indicates that
while producer price remains an important determinant of cocoa output, farmers’

responsiveness to price incentives is limited due to the perennial nature of the crop.

The short-run dynamics revealed from the century series indicate that about 27.6% of
disequilibrium is corrected annually, or it takes 2.1 years, indicating a moderate speed

of adjustment of cocoa supply toward its long-run equilibrium.

Rainfall emerged as a major long-run driver of cocoa production, with a strong and
significant elasticity of 2.24. This underscores the rain-fed dependence of Ghana’s

cocoa sector and its high vulnerability to climatic fluctuations.

Technological progress, proxied by the trend variable, was found to have a positive and
significant effect on long-run cocoa output. This reflects the cumulative impact of
improved farming technologies, superior planting materials, and extension

services over time.

Among the reform periods, the Nkrumah era had a significant positive influence on
both long- and short-run production, reflecting the impact of state-led investments and

large-scale production initiatives during that period.

External shocks and climatic events had a significant negative effect long run effect
affirming that adverse effects of extreme weather events affect cocoa yields on the short

run and long run of cocoa production.
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6.3 Conclusion

The evolution of Ghana’s cocoa sector over the past century illustrates the profound interaction
between economic incentives, institutional design, and state capacity. Producer price reforms,
though often justified as mechanisms to protect farmers or stabilize markets, were deeply
embedded in the broader political economy of Ghana’s development trajectory. The results of
this study reveal that reforms anchored in market participation and negotiation, such as the Net
FOB and Negotiation eras, generated more efficient price transmission and higher returns for
producers. In contrast, reforms dominated by centralized state control, particularly during the
CMB and Nkrumah periods, suppressed producer incentives and weakened the link between
global prices and farmer welfare. The limited impact of the recent Living Income Differential
(LID) stresses the enduring tension between redistributive policy goals and structural
constraints in global commodity markets. While the LID aimed to secure a fairer income for
cocoa farmers, its modest effects point to the persistent asymmetry of power between
producing and consuming nations, as well as the institutional rigidities of Ghana’s marketing
system.

Price volatility patterns reveal that neither unfettered markets nor excessive state control
ensured stability. Rather, periods that balanced state oversight with market signals, such as the
COP and Net FOB eras achieved more resilient outcomes. This finding reinforces the broader
principle that well-designed institutions, not merely state intervention or liberalization per se,
determine the success of policy reform.

The inelastic supply response to producer price changes, coupled with the strong role of rainfall
and technological progress, highlights the dual dependency of Ghana’s cocoa economy on
natural endowments and on the institutional capacity to adapt. The historical evidence
demonstrates that technological diffusion, long-term investment, and consistent policy

frameworks matter more for productivity than short-term price adjustments. Moreover,
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external shocks and climatic variability had significant negative effects. Ghana’s cocoa story
is one of institutional evolution: a gradual, uneven process of learning, adaptation, and reform,
reflecting the broader challenge of aligning state structures with the incentives that drive

innovation and growth.

6.4 Recommendations

First of all, the study established that reforms such as the LID have not significantly improved
the prices received by farmers. Therefore, the Ghana Cocoa Board (COCOBOD), in
collaboration with the Ministry of Finance (MoF) and the Bank of Ghana, should transition
from politically determined pricing to a transparent, rules-based pricing mechanism.
Establishing a semi-autonomous Cocoa Pricing Authority with representation from farmer
cooperatives, exporters, and independent economists would enhance credibility, transparency,

and fairness in the annual price-setting process.

Secondly, the long-run model indicates that rainfall (2.238; p = 0.022) and trend factors (0.018;
p = 0.000) significantly affect production, while Fl1 Nifio shocks (—0.524) have a negative
impact. The Ministry of Food and Agriculture (MoFA) and COCOBOD’s Research
Department should invest in climate-smart technologies, including irrigation, pest-resistant
hybrids, and improved agronomic practices. At the same time, the Forestry
Commission and Environmental Protection Agency (EPA) should strengthen efforts to curb

illegal mining and deforestation, protecting productive land for sustainable cocoa cultivation.

Thirdly, Weather shocks significantly reduce cocoa output, The government needs to monitor
the occurrences of the El Nino weather phenomenon by resourcing the Ghana Meteorological
Agency to improve its prediction of the phenomenon to enhance the country’s preparedness

for this phenomenon and other weather-related shocks.
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Fourth, this study established that negotiation reform produced the highest relative price index,
and the lowest volatility, the COCOBOD governments should think about implementing a LID
that is high enough to guarantee that most cocoa farmers earn a living income. Additionally,
the flow of money and decision-making within COCOBOD must be more transparent and

include farmers who are not politically undermined.

To conclude, the limited long-run elasticity of cocoa supply (0.26) partly reflects the absence
of real growth in producer prices over time. COCOBOD should enhance the role of producer
organizations, cooperatives, and civil society in price determination and promoting local value
addition and processing. National regulators should undertake a comprehensive review of
existing pricing arrangements along the cocoa value chain to identify inefficiencies and areas
of rent loss. Also, attention should be given to the forward sales system, which determines
export prices and indirectly influences farmgate prices. By revisiting this mechanism could
help ensure that producers capture a greater share of the global cocoa price and benefit more
directly from price upswings. cocoa prices in order to promote consistent and steady growth of

the cocoa industry.
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