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Executive summary
European Union sugar production quotas will be abolished on 30 September 2017, 
signaling the European Union’s move toward self-sufficiency in sugar, and  the end of 
preferential access of the Africa-Caribbean-Pacific (ACP) sugar to the European Union 
markets. ACP countries export about 1.7 million tonnes of sugar per year to the European 
Union and in many of these ACP countries sugar revenues represent significant shares 
of both national income and agricultural income, providing for noteworthy direct and 
indirect employment. The precise magnitude of the impact that the loss of these export 
markets will have on both the overall economy and welfare of small sugar farmers and 
workers, especially in ACP countries, remains unknown.

The purpose of this study is to analyse the impact of the elimination of the European 
Union sugar production quotas on ACP sugar production and trade, as well as, on welfare 
(including farmers’ welfare) and to examine the feasible options that the ACP sugar sub-
sectors are considering to mitigate the brunt of this policy change, particularly as it will 
affect sugar farmers and workers.

The approach taken in this study involves three distinct steps. First, the study examines 
the macroeconomic and trade impact on ACP countries of the European Union sugar 
production policy shift. To gain a better understanding of the welfare impacts of the 
sugar policy changes on a heterogeneous group such as the ACP, we have divided the 
ACP countries into two broad income categories, the higher income group (average GNI  
per capita USD 8 500 per year) and the lower income ACP.

The second step is a re-examination of these macroeconomic and trade impacts at 
the country level, with the focus on three ACP countries, namely Fiji, Guyana, and 
Madagascar. Using the field surveys conducted between November 2014 and February 
2015, the effects of the European Union quota elimination are re-examined in depth, 
specifically to determine just how the elimination of European Union quotas and the 
reciprocal preferences will affect the income and welfare of sugar farmers and workers.

The final step focuses on the feasible policy alternatives in these three countries, all of 
which will need to find a way to allow their sugar industries to adjust to the post-2017 
era when reciprocity of  preferential access is installed and when the European Union 
production quota is finally abolished. These alternative policies will allow us to draw 
broader policy implications for the impacts of the sugar policy changes on the ACP 
countries as a group.

The base case scenario indicates that the elimination of European Union production 
quotas could lead to a 10 percent increase in European Union output and a 25 percent 
decline in ACP sugar exports to the European Union. This will cost the ACP sugar 
industry an annual loss of about USD 255 to 298 million, the bulk of which will be borne 
by the lower-income ACP countries. Moreover, total welfare in the ACP countries will 
decline by USD  74 million per year. A welfare loss of this entity, stemming from the 
fall in exports to the European Union, will cut domestic production (both price and 
input uses) and lead both to a loss of employment and to capital flight out of the sugar 
industry. Consumer welfare will increase slightly in ACP countries, due to a 1.0 to 2.0 
percent decline in sugar prices, but sugar intra-trade among ACP countries will decline 
significantly, while intra-trade of sugar in the European Union is expected to increase. 
European Union welfare, on the other hand, declines by more than USD 400 million, 
primarily because of the negative allocative efficiency effects of the changes. But its 
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total exports (including those to the ACP countries) will increase by 45 to 53 percent. 
Additional shocks to the base scenario were introduced in the analysis to examine other 
policy effects. For instance, taking into account unemployment in the European Union, 
the simulation shows European Union welfare increases by USD 5.6 billion because of 
allocative efficiency and endowment effects, whereas ACP welfare declines by USD 52 
million. Allowing for European Union unemployment in the model yields no major 
deviations from the results on sugar trade flows under a regime of full employment. 
A further addition to the base scenario is the elimination of bilateral tariffs on sugar 
between European Union and ACP countries and the rest of the world’s Least Developed 
Countries (LDCs) in order to mimic reciprocal preferential access. The results show that 
although both trading blocs benefit from this kind of free trade scenario, the European 
Union by far is the biggest winner. Because of allocative efficiency (using input resources 
where they are most productive) and endowment effects (increased hiring of labour and 
capital) despite a USD 450 million loss in the terms of trade, the European Union’s welfare 
gain would be about USD 19.6 billion. The ACP countries’ welfare gain instead would 
be about USD 1.53 billion (99% of which accrue to the low-income ACP group) due to 
improvement in both the terms of trade and in endowment effects. But their sugar trade 
surplus with the European Union would decline steeply as the European Union increases 
production and exports of their own, as well as intra ACP trade would decline significantly 
by about 15 to 19 percent as some of the incremental exports from the European Union 
end up in net sugar importing ACP countries through the reciprocity agreement between 
the two trading blocs. Sensitivity analyses based on varying the extent of the elimination 
of European Union production quotas from 2.0 to 10 percent show consistent results in 
that the elimination of the European Union production quota is always shown to damage 
ACP welfare and its sugar sub-sector.

In many ACP countries, small-scale farmers contribute significantly to sugar production. 
Surveys carried out by FAO in 2014 and 2015 in selected ACP countries, namely Fiji, 
Guyana and Madagascar, show that the decline in export demand from the European 
Union resulting from the elimination of import quotas will significantly affect incomes 
of small farmers (smallholders) and sugar factory workers. Smallholders in Fiji and 
Madagascar, are price-takers with limited land for expansion. Estimates based on survey 
data indicate that a 25 percent decline in export demand at country level will reduce 
income of smallholders by 11 and 19 percent, respectively, in Madagascar and Fiji, 
reflecting the dominance of sugar in the respective farming systems. Thus, an average 
small farmer earning a total crop revenue of USD 7 597 per year in Fiji and of USD 7 026 
in Madagascar would lose about USD 1 444 and USD 773 per year respectively. We also 
found that the higher the sugarcane yields the higher the vulnerability of farms to supply 
shocks, implying that productivity gains remain fragile. The farm survey data point to the 
lack of competitiveness of sugar production at farm level.

The study concludes with the analysis of the policies and mechanisms that the ACP sugar 
industries are considering or are already implementing to cope with the expected fall in 
export demand, especially with regards to the European Union. Survey results indicate 
that diversification and a focus on domestic and regional markets have been among the 
solutions that the sugar sub-sector and local governments have started to implement. 
Some key coping strategies based on increasing production and competitiveness at farm 
and industry level are discussed in this study.
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1. Introduction

1.1 Motivation
The elimination of the European Union production quotas on 30 September 2017 and the 
continuing negotiations over the reciprocity of preferential access between the European 
Union and the countries of the Africa-Caribbean-Pacific (ACP) group have prompted 
the need to examine the future of the ACP sugar industry. ACP countries1 export about 
1.7 million tonnes of sugar to the European Union annually and since 1975 have enjoyed 
preferential access to the European Union sugar market. Under preferential access, the 
European Union sets guaranteed quantities at guaranteed prices for ACP countries, while 
setting production quotas on domestic production, to maintain high domestic prices and 
avoid excess supply.

The ACP countries are concerned that the elimination of European Union production 
quotas, may lead to a reduction in sugar imports by the European Union from 3.7 
million tonnes to just under 1.5 million tonnes by 2022 (ISO 2014). The reciprocity of 
preferential access that is being negotiated under the Economic Partnership Agreement 
(EPA) between the European Union and the ACP could further reduce European Union 
sugar imports (see Bendini et al. 2012). The main questions are: 

(i) how will the decline in sugar exports and the consequent trade diversion affect the 
sugar industry in ACP countries, in terms of welfare loss and income reduction of 
smallholders? and

(ii) which policy options will adequately address the welfare loss? 

The already scarce literature (Burell et al. 2014 and TRALAC 2014) fails to address 
thoroughly the concerns about the welfare effects of the European Union sugar policy. 
Addressing these concerns is important for policy-making because in many low-income 
ACP countries, the sugar industry remains one of the major sources of both foreign 
exchange and employment. Therefore, sugar policy inevitably influences economic and 
agricultural developments in these countries.

1.2 Objectives of the study:
This report addresses the two main questions by analyzing:

• the trade and welfare impacts of eliminating European Union production quotas on 
ACP countries as a group;

• the impact of eliminating European Union production quotas on sugar trade, income 
and employment in selected ACP countries (emphasis will be on the effects that 
changes in export prices and trade have on small-scale farmers); and

• the alternatives and coping strategies available to ACP countries to mitigate the 
expected fall in export demand by the European Union.

1 See Appendix 1 for the list of countries.
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1.3 Approach
The study has three distinct steps to determine the impact of the elimination of European 
Union production quotas on sugar sub-sectors of ACP countries, particularly on farmers 
and workers. First, analyze the macroeconomic and trade impacts  on the welfare of ACP 
countries, which we have divided into two broad income categories, the higher-income 
(more than USD 8 500 per person per year) and lower-income (less than USD 8 500 per 
person per year) ACP countries.

The second step is to analyze  macroeconomic and trade impacts at the country level 
focusing on the three ACP countries surveyed between November 2014 and February 
2015, namely Fiji, Guyana, and Madagascar. Using field survey data  from these three 
countries, the effects of the elimination of European Union production quotas were 
analyzed , specifically the effects of the removal of the production quotas and the 
reciprocal preferences on income and welfare levels of farmers and workers.

For these two steps, we employ a combination of General Equilibrium (GE) simulation 
techniques and an econometric method. The GE simulation using GTAP (Hertel, 1997, 
Hertel and Tsigas, 1997) is used to analyze the impacts of the elimination of European 
Union production quotas on welfare and other key sectors in the overall ACP economy, 
while the econometric method is designed to estimate the micro level responses (wages, 
income) at farm levels in selected ACP countries. The GE simulation employs secondary 
data (Narayanan, Walmsley, 2008) whereas the econometric method uses survey 
data, especially at farm and factory levels where relevant quantitative and qualitative 
information was collected to evaluate the impacts on income and wages of small farmers 
and workers in selected ACP countries.

The final step focuses on appropriate policy responses available to the three countries 
surveyed, to adjust to the post-2017 era of reciprocity of preferential access and the 
abolition of European Union production quotas. Possible policy alternatives were drawn 
from survey data and interviews with private and public sector officials.

1.4 Overview of the sugar industry in selected ACP 
countries
For this study, three countries, one from each of the three main ACP regions, have 
been selected: Fiji (Pacific), Guyana (Caribbean) and Madagascar (Africa). These three 
countries provide a basis to compare the magnitude of the impacts and responses to the 
decline in sugar export revenues in an economically heterogeneous ACP. For instance, 
Fiji and Guyana are classified as developing countries, each with relatively mid-level 
per capita incomes, while Madagascar is a low-income, least developed country (LDC). 
Moreover, the sugar industry’s link to the economy is stronger in Fiji (6.0 percent of 
GDP) and even more so in Guyana (40 percent of GDP) than in Madagascar (where it 
accounts for only 1.0 percent). Nevertheless, all three countries need to urgently find 
ways to contain the fallout (especially on prices, employmentand welfare) of the decline 
in sugar exports to the European Union.
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Fiji 

The sugar industry has been one of the main pillars of Fiji’s economy; in 2006, the sugar 
sub-sector accounted for 6 percent of GDP and 26 percent of total export revenues. 
However, between 2006 and 2009, sugar production fell from 310 000 to 168 000 tonnes 
and consequently, exports dropped from 263 000 to 153 000 tonnes, primarily the result 
of a mix of land lease problems and low export prices (Fiji Sugar Corporation, 2010). 
With the renewal of land leases and a series of reforms and restructuring initiatives, the 
industry has made a significant turnaround. In 2014 sugar production had recovered to 
210 000 tonnes. Under the sugar industry’s 5-year strategic plan, an annual production 
of 4 million tonnes of cane and 500 000 tonnes of sugar is projected by 2020. Because 
the European Union market has been the destination for more than 80 percent of Fiji 
sugar exports, the elimination of import quotas by the European Union, post 2017, 
poses an additional challenge. Of particular concern are the resource reallocation effects 
(especially on labour and land) and ways to mitigate the welfare loss expected to derive 
from the new European Union production policy without compromising the 2020 goal.

Guyana

In 2013, Guyana’s sugar production stood at 200 000 tonnes falling  to its lowest level 
from the record high of 321 000 tonnes reached in 1999. Guyana’s sugar export quota to 
the European Union (under ACP/EU and SPS) is about 167 000 tonnes (70 percent of its 
total exports). A decline in the European Union import price and volume, post 2017, will 
lead to further declines in production and exports. Since the sugar industry contributes 
up to 20 percent of GDP, further slumps in export revenues will directly affect not only 
the sugar sub-sector but other sectors of the economy as well.

Madagascar

Preferential access to the European Union sugar market, under the ACP-EU and 
particularly the EPA, provided a lifeline for Madagascar’s sugar industry: 70 percent 
(about 10 000 tonnes ) of its sugar exports traditionally have gone to the European Union. 
The expected lower European Union prices for sugar, after 2017 will damage the already 
weak sugar industry in Madagascar. Sugarcane production and processing used to be one 
of the country’s important sources of agricultural revenues. But over the last 15 years, the 
industry faltered to a point where only 60 percent of its 170 000 tonne production capacity 
is being used. One of the main reasons for the decline of the Malagasy sugar industry is 
that production and transaction costs are too high making prices way above world prices, 
which themselves have been depressed by sugar subsidies in OECD countries. Another 
reason is the lack of investment in technology that would increase efficiencies and reduce 
costs along the cane production and sugar manufacturing chains.
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2. Analysis of the trade and welfare impacts 
of the elimination of the European Union 
sugar production quotas on ACP countries

2.1 Model description and implementation

2.1.1 Model description
To examine the likely impacts of the elimination of the European Union production 
quotas, an accounting exercise from the GE model, GTAP (Hertel, 1997; Hertel and 
Tsigas, 1997) model, is performed. The GTAP model is one of the most widely used 
GE models for trade analysis and the GTAP Data Base is the dataset used in tandem 
with this model as well as with several other global CGE models. The GTAP model is 
defined in linearized differential equations; therefore most of the variables are expressed 
in percentage changes. Each country or region is represented by a regional household, 
which has a Cobb-Douglas utility function that distributes aggregate demand into three 
different categories, namely, savings, private households and government. Income from a 
regional household comes from a variety of taxes and primary factor payments. Savings 
from each region are accumulated into global savings, which are allocated to different 
regions as investments based on the movement of the prices of capital goods as well as 
the expected rate of return inferred from the capital stock in the beginning and end of 
the simulation period.

The model features market-clearing conditions for outputs, imports, domestic 
consumption and endowment input. Zero profits are assumed in the standard form of this 
model, implying perfect competition. This condition is employed to infer the endogenous 
output change in every sector.

Prices in the model are linked with one another through tax/subsidy wedges, which exist 
across user types, outputs and sources of use and production. The Armington assumption 
helps differentiate domestic commodities from imports as well as among import sources. 
Trade links the regions, each of which has an identical model structure outlined herein. 
The percentage change in bilateral imports of a commodity, for example, is derived from 
two terms: an expansion term that arises from the overall change in aggregate imports 
in the importing region and a substitution term that captures the shift of demand from 
one source to another, and is based on the Armington elasticity and on the difference 
between percentage changes in bilateral import prices and those in the destination-
generic aggregate prices.

Demand for commodities across user types is determined by a two-stage process: first, the 
user (firms, private households or government) decides the total demand, based on the 
regional household’s utility function; secondly, each user decides how much of it needs 
to come from domestic sources and how much from imports. For firms, for example, the 
change in a region in domestic consumption of a first commodity used in the production 
of another (second) commodity is simulated by the overall change (domestic + imports) 
in this particular consumption (expansion effect) and the domestic-import Armington 
elasticity, multiplied by the differential between domestic prices of the first commodity 
used to produce the second commodity and aggregated (weighted average of domestic 
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and imported prices) prices of the same commodity. Private households determine 
their expenditures based on a per-capita Constant Difference Elasticities (CDE) implicit 
expenditure function. Production is depicted in a multi-nest system. On the top, firms 
decide to produce certain quantities of output; a Leontief structure is then used to choose 
between the value-added composite commodity and the intermediate input composite 
commodity; CES nests are then defined among the value-added categories (usage of 
various factors) and different intermediate inputs. Labour productivity affects the labour 
prices (wages) as well as labour demand by the firms, thereby changing the commodity 
prices and market-clearing levels of output in the model. Welfare of different regions 
is represented by Equivalent Variations (EV) which estimate the amount of money 
necessary to put the consumers in the new (after shock) level of welfare while keeping 
the old (before shock) price system. The change in welfare may be decomposed into 
many different components from the model and on the basis of various aspects such as 
allocative efficiency, terms of trade, technology, endowment effect, investment-savings 
adjustment, etc.

2.1.2 Production quota elimination
To examine the likely impacts of the elimination European Union production quotas, 
an accounting exercise from GTAP is performed. Analysts (e.g ISO, 2014; Matthews, 
2013) concur that removal of the European Union production quotas will lead to an 
increase in production of between 2.0 and 10 percent in the European Union. There are 
three direct ways to model this production increase in the GE framework. One way is to 
assume that this increase comes exclusively from an increase in land use. However,  this 
is less appealing when using the GTAP model, because land is a sluggish (less flexible) 
endowment. To significantly increase production through an expansion in land under 
beet is unrealistic for the European Union2. The second and more pragmatic way of 
increasing production is through significant technological improvementat the farming 
and/or processing levels, if the European Union were to achieve the 2.0 to 10 percent 
increase in production. In using the GTAP model, we postpone the use of improved 
technology until later in the analysis.  We begin instead with a third and more practical  
approach, known as the  quota rent approach, which assumes that the restriction on 
production is a tax on production, that needs to be removed once the quota is abolished. 
An advantage of this approach is that it works through the elimination of quota rents due 
to restrictions on production, holding technology constant with no attempt to directly 
shock land use, but still making land use increases sluggishy through derived demand3. 
The quota rent approach mimics Elberi et al. (2008), Lips and Rieder (2001), Bach and 
Pearson (1996) using tax equivalent to represent the quota. Figure 2.1 shows how the 
European Union production quota rent, which is simply the wedge between producers’ 
cost and consumer price times the binding quota amount. Removal of the tax equivalent 

2 For modelling purposes, it should be noted that those two first direct ways can also be used simultaneously 
in unknown proportions. Some analysts believe that shocking the model directly with land use or solely with 
technological change in a region like the EU, where agricultural land is already scarce (and in many GE 
models, land is considered a sluggish factor endowment, meaning that its variations are limited) and where 
sugar technology is among the most advanced (at least relative to the other sugar producing regions) is less 
appealing.
3 A fourth way would be to assume that the elimination of quotas on domestic production is equivalent to an 
import restriction (a new tariff or a quantitative restriction). The abolition of quotas would mean that the out-
of-quota production (already part of the export volume) would be allowed to go into domestic consumption, 
which means that imports from preferential sources are replaced by those from non-preferential sources. 
Various modelling insights are in Van der Mensbrugghe and Mitchell (2003), Vaughan (2000) and especially 
Jernsen and Nielsen (2004).
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or theoretically subsidizing the production to cancel the tax equivalent therefore creates 
an incentive to increase production.

The quota rent approach requires painstaking work, as each European Union member 
has different levels of quota rents since costs of production differ across countries and 
because data by country are not readily available. Additionally, since most GE models like 
GTAP models introduce changes in taxes and subsidies as exogenous and treat changes 
in output quantities and in prices (such as the changes in sugar output and prices) as 
endogenous, it is necessary to adopt additional assumptions to simulate the production 
shocks.

To solve these modeling problems, the GTAP technique employed in this paper involves 
eliminating the quota rent (the wedge between the consumer and marginal costs) 
indirectly, while assuming that there is a shock of between 2.0 to 10 percent in the 
domestic production of sugar in the European Union, just as if there were an endogenous 
subsidy that provokes such an increase in output. This is done by adjusting the model to 
swap production taxes or subsidies with the changes in sugar output, making the latter 
exogenous. This simulation approach is justified since: 

(i) the European Union as a region has no uniform level of quota rent; and

(ii) the impact on European Union import demand would not be much different under any 
other method for a given percentage increase in European Union sugar production.

2.1.3 Reciprocal preferences between ACP and the European Union
The primary concern has been the elimination of European Union sugar production 
quotas and the analysis of their impact but it is also essential to take into account the 
elimination of bilateral tariffs; this will allow us to analyze just how the reciprocal 
preference under the EPA would affect the ACP countries, and not just for sugar but for 
other commodities as well. The reciprocity in this paper is implemented in the model by 
removing bilateral tariffs on sugar trade between the European Union and both the ACP 

Source: Authors.
P1 and P2 are prices before and after production quota elimination; D1 is the domestic demand; S1 is the 
kinked supply curve before quota elimination and S2 is supply free of production quota; ID1 and ID2 is the 
import demands before and after the abolition of the production quota.

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

Q Q Q* 

D1 
ID1 

S1 

ID2 
IS1 

P1 

P2 

P1 

P2 

S2 

Figure 2.1  European Union sugar markets with production quotas
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and the non-ACP LDC countries. This simulates a state of affairs in which a free trade 
situation in sugar between ACP and LDC is implemented.

2.1.4 Data aggregation, model closure and scenarios
The GTAP Data Base 8 (Narayanan and Walmsley, 2008) is the dataset used in tandem 
with the GTAP model as well as with several other global CGE models. For the purposes 
of this study, the data are aggregated to 10 regions, 8 sectors and 5 factor endowments. 
The regions are: ACP low-income countries (with an average per capita GNI equal to 
or less than USD  1  078 in 2013), ACP high-income countries (with a per capita GNI 
average of USD 8 500), the European Union (25 countries), North and Central America, 
Brazil, India, Thailand, Australia and New Zealand (Oceania region), the rest of the Least 
Developing Countries (i.e., non-ACP LDCs) and the rest of the world (Appendix 1).

The sectors examined include: raw beet and cane, processed sugar, other food and 
agriculture products, textiles and apparel, light manufacturing, heavy manufacturing, 
extraction and mining, and services. Moreover, the model employs five factors including 
land, natural resources, unskilled labor, skilled labor, and capital. The Armington model 
employs the same elasticity of substitution among imported sugar from various sources 
including domestic sources. More details about the model can be found in Hertel (1997), 
Narayan and Walmsley (2008).

Our main scenarios and closures are summarized in Table 2.1. The key closures, besides 
making increases in production endogenous, are those positing unemployment of 
unskilled labour in ACP countries, in other developing regions (Brazil, India, non-ACP 
LDCs, and Thailand) which produce sugar, and in the ‘Rest of the World’. Similarly, trade 
balance and savings minus investment remains unchanged except in the developed world. 
In Scenario 1, we start with the assumption that the European Union as a region is at full 
employment but later relax that assumption in Scenario 3 to take into account the reality 
of the high level of unemployment in many European Union countries. As mentioned 
earlier, recent literature puts the increases in output due to the quota elimination at 
between 2.0 and 10 percent. We start our simulation assuming the highest rate of increase 
(i.e. 10 percent) and later perform sensitivity analysis for lesser values down to 2.0 percent.

In Scenarios 1, 3, and 4, we employ the quota rent approach by shocking sugar production 
directly after swapping it with the tax/subsidy equivalent to obtain the wanted rise in 
production. In Scenario 2, we employ the technology-driven approach to produce 
the same amount of production due to the quota elimination. While the two methods 
produce the same levels of shocks to the model, their consequences differ. The technology 
approach in Scenario 2 affects European Union’s technical efficiency, which in general is 
welfare-improving and prompts a reallocation of input resources from less productive 
sectors to the sugar sub-sector, which in the end will affect production and trade flows. 
For our analysis, a TFP change of 8.7 percent per year will produce a 10 percent increase 
in European Union output and we employed such a shock to compare the results with 
those of Scenario 1.
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Table 2.1: The main scenarios

Scenario 1:

Elimination of 
EU quota: quota 
rent approach

Scenario 2:

Elimination 
of EU quota: 
technological 
change approach

Scenario 3:

Elimination 
of EU quota: 
quota rent 
approach and EU 
unemployment   

Scenario 4:

Elimination of 
EU prod. quota 
and  reciprocal 
preferential trade

Key closures -Unemployment 
for unskilled 
labour in ACP 

-Trade balance 
exogenous for 
ACP, LDC and 
other developing 
regions

-Unemployment 
for unskilled 
labour in ACP 

-Trade balance 
exogenous for 
ACP, LDC and 
other developing 
regions

-Unemployment 
for unskilled 
labour in ACP 

-Trade balance 
exogenous for 
ACP, LDC and 
other developing 
regions

-  Unemployment 
for unskilled 
labour in EU

-Unemployment 
for unskilled 
labour in ACP 

-Trade balance 
exogenous for 
ACP, LDC and 
other developing 
regions -

Shocks:
EU Sugar 
Production  

2-10% (10% 
endogenous)

10% 10%  

Bilateral EU-
ACP Sugar 
Tariffs 

No change No change No change Eliminated

TFP sugar 
shock

None 8.7% None None 

Source: Authors

In Scenario 3, as mentioned, we relax the full employment assumption in the European 
Union and assume that both skilled and unskilled labour are abundant and that some 
are unemployed. Hiring unemployed resources increases the endowment effects on 
welfare, and affects both income wage and levels of consumption, hence production and 
trade in various sectors including the sugar sub-sector. Finally in Scenario 4, we focus 
on the elimination of bilateral tariffs between the European Union and both the ACP 
countries and the rest of the LDCs. This last scenario considers a situation of free trade 
in sugar between the two trading blocs in anticipation of the full conclusion of the EPA 
negotiations and operates in a hypothetical situation where these negotiations suggest 
that all tariff barriers on sugar be reciprocally removed.

2.2 Simulation results: impacts of the abolition of the 
European Union production quota

2.2.1 Welfare impacts
The GTAP database (Narayanan and Walmsley, 2008) shows that sugar production 
accounts for about one fifth of  annual average revenues generated from agricultural and 
food production in ACP countries.However, this does not include indirect employment 
and services, such as the contribution of sugar to the food and beverage industries. 
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Contribution of sugar to total GDP in ACP countries were significant in the late 1990s. 
For instance, contributions to GDP in Fiji, Guyana, and Swaziland were 11, 26, and 60 
percent, respectively (Vaughan, 2000). Although contribution to GDP has been reduced 
somewhat in the last 15 years, and many ACP countries have more diversified sources of 
revenue, the reduction of sugar exports will still have noticeable effects on total welfare 
and on non-sugar sub-sectors.

Table 2.2 (a) reports the welfare impacts of the abolition of European Union production 
quotas for Scenario 1, indicating that European Union sugar production will increase 
by 10 percent; welfare in ACP countries will decline by USD 74 million per year, with 
low-income ACP countries (often branded as the high-cost countries in terms of sugar 
production) bearing more than two thirds of that loss. For the ACP low-income group, 
the welfare loss comes mainly from terms of trade effects (USD 14 million) and especially 
from endowment effects (USD 32 million). The negative terms of trade effects originate 
mostly from the declining export price of sugar and from the increase in the volume 
of imports of cheaper sugar from the European Union. These price movements will be 
explained in detail in the next section.

Table 2.2. Impacts of the elimination of European Union sugar production quotas (10% 
European Union output increase) on welfare and trade

(a) Welfare changes (USD million)
WELFARE 1 allocative 

efficiency
2 endowment 3 technical 

efficiency
4 population 5  terms of 

trade
6  investment-

saving
Total

ACP Low income -9.87 -31.42 0 0 -13.76 -0.41 -55.45
 ACP High income -2.3 -4.31 0 0 -12.05 -0.29 -18.94
LDC (non ACP) 0.04 0.12 0 0 -0.34 -0.12 -0.3
 No Cen America 0.02 0 0 0 -38.91 0.9 -37.99
EU (25) -513.33 0 0 0 95.74 6.05 -411.54
Brazil -3.69 -8.49 0 0 -23.92 2.89 -33.21
India 0.02 0.46 0 0 -9.13 -0.65 -9.29
 Oceania -1.55 0 0 0 -8.64 -0.24 -10.43
Thailand 0.1 -1.65 0 0 -7.44 0.3 -8.7
 Rest of World 54.77 54.77 0 0 18.44 -8.43 119.55
Total -475.78 9.48 0 0 0 0 -466.3

(b) Sugar exports volume (% change, export from row to column)
qxs[SugarRef**] ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld

ACPL -1.12 0.03 0.01 -0.21 -24.68 -3.4 0 -0.75 -3.61 -2.04
ACPH -1.35 -0.2 -0.2 -0.45 -24.86 -3.65 -0.27 -0.96 -3.86 -2.27
LDC -1.4 -0.23 -0.28 -0.51 -24.9 -3.7 -0.34 -1 -3.92 -2.32
NCAmerica -1.45 -0.3 -0.33 -0.56 -24.94 -3.76 -0.37 -1.05 -3.97 -2.38
EU_25 45.07 52.98 50.32 49.1 14.33 49.11 50.3 50.77 49.12 44.93
Brazil -1.34 -0.2 -0.21 -0.45 -24.86 -3.65 -0.28 -0.94 -3.86 -2.27
India -1.39 -0.24 -0.27 -0.49 -24.9 -3.7 -0.3 -1.01 -3.91 -2.32
AustraNZ -1.48 -0.32 -0.35 -0.58 -24.96 -3.79 -0.4 -1.09 -4 -2.4
Thailand -1.06 0.09 0.05 -0.15 -24.64 -3.34 0.03 -0.68 -3.55 -2
Rest of World -1.28 -0.13 -0.16 -0.38 -24.81 -3.59 -0.2 -0.89 -3.81 -2.21
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Table 2.2. Impacts of the elimination of European Union sugar production quotas (10% 
European Union output increase) on welfare and trade

(c) Sugar import price (c.i.f. % change, imported from row to column)
pc.i.f.[SugarRef**] ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld
ACPL -0.08 -0.08 -0.08 -0.08 -0.08 -0.09 -0.09 -0.07 -0.09 -0.08
ACPH -0.03 -0.03 -0.04 -0.04 -0.04 -0.04 -0.04 -0.03 -0.04 -0.04
LDC -0.03 -0.03 -0.02 -0.03 -0.03 -0.03 -0.02 -0.03 -0.03 -0.03
NCAmerica -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02
EU_25 -6.92 -7.64 -7.34 -7.24 -7.51 -7.8 -7.35 -7.52 -7.84 -7.07
Brazil -0.03 -0.03 -0.04 -0.04 -0.04 -0.04 -0.03 -0.04 -0.04 -0.04
India -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03 -0.03
AustraNZ -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Thailand -0.09 -0.09 -0.09 -0.09 -0.09 -0.1 -0.09 -0.09 -0.1 -0.09
RestofWorld -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05

(d) Demand for input (% changes)
Food Sugarcb SugarRef Extraction TextWapp LightMnfc HeavyMnfc Services CGDS

qfe[**ACPL] ACPL
Land 0.03 -1.58 -1.65 0.03 0.06 0.06 0.06 0.05 0.02
UnSkLab 0 -2.01 -3.56 0.02 0.04 0.03 0.04 0 -0.04
SkLab 0 -2 -3.55 0.02 0.04 0.04 0.04 0 -0.04
Capital 0 -2 -3.55 0.02 0.05 0.04 0.04 0.01 -0.03
qfe[**ACPH] ACPH
Land 0.1 -1.17 -1.52 0.06 0.16 0.15 0.16 0.14 0.11
UnSkLab 0 -1.53 -3.48 0.02 0.02 0.02 0.04 -0.01 -0.04
SkLab 0 -1.53 -3.47 0.02 0.03 0.03 0.05 0 -0.03
Capital 0 -1.53 -3.47 0.02 0.03 0.03 0.05 0 -0.03
qfe[**EU_25] EU
Land -0.07 5.65 4.48 -0.04 -0.13 -0.13 -0.13 -0.13 -0.11
UnSkLab 0.02 7.2 10 -0.01 -0.03 -0.02 -0.03 -0.01 0
SkLab 0.02 7.21 10.01 -0.01 -0.02 -0.01 -0.02 0 0.01
Capital 0.02 7.2 10 -0.01 -0.02 -0.02 -0.02 -0.01 0.01

Source: Authors

Negative allocative efficiency in low-income ACP countries would result in productive 
factor inputs (such as labour) being re-allocated to less productive sectors such as textiles. 
More precisely, the welfare losses due to allocative efficiency (about USD 12 million) in 
the two ACP groups represent the loss of factor income (especially labour) due to the 
decline in sugar production, as a consequence of the reduction in exports to the European 
Union. Residual labor and capital inputs moving out of the sugar sub-sector but unable 
to be absorbed by other sectors in the economy become idle and have relatively large 
negative endowment effects. Simulation results (Table 2.2d) indicate that employment 
will drop by at least 3.5 percent in the sugar factories in ACP countries.

Terms of trade are also expected to negatively impact welfare in sugar producing 
ACP countries, as sugar export prices and volumes drop while imports increase, as a 
consequence of the 10 percent increase in European Union sugar production.
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The overall welfare impact on the European Union economy is also negative (USD 412 
million). Although the elimination of production quotas improves the European Union’s 
terms of trade, which translates into a welfare increase (mostly due to the increase in 
export volumes and reduction in imports), it forces the European Union to bear a large 
negative allocative efficiency effect. The reason  being that input factors (including 
capital and labour) will move from other sectors to the sugar sub-sector increasing sugar 
production as a consequence of the removal of distortionary effects caused by European 
Union production and import quotas. This movement of input factors reduces allocative 
efficiency, and ends by costing the European Union about half a billion USD a year in 
welfare. These results are based on the assumption that the European Union as a region 
is at full employment for both skilled and unskilled workers. That assumption will be 
relaxed later (in section 2.3.3).

2.2.2 Impacts on sugar trade and production in the European Union 
and ACP countries

The first noticeable trade impact of the abolition of European Union production and 
import quotas for sugar is an increase in intra-EU trade (Table 2.2b),  by about 14 percent,  
reiterating an European Union stated policy objective of achieving self-sufficiency in 
sugar. In the welfare decomposition mentioned earlier, we find that European Union 
total welfare declines by USD 412 million, but that such a loss masks the information 
that European Union consumers are the net beneficiaries of the quota abolition. Results 
in Table 2.3b show that the European Union consumer price for sugar declines by 7.0 
percent and that European Union household consumption of sugar increases by 5.0 
percent.

The second important trade impact of the abolition of European Union production and 
import quotas is that European Union import demand shrinks. The decline in sugar 
imports significantly affects preferential sugar supply sources from ACP countries. 
Simulation results (Table 2.2b) also show that while European Union intra-trade in sugar 
rises by 14 percent, ACP sugar exports to the European Union decline by 25 percent. 
Because of the reduction in export demand in the international market that will ensue, 
the c.i.f. price of sugar imported from low-income ACP countries will drop by about 
1.0 percent, leading to a decline in production at both farm and factory levels in ACP 
countries. At the same time, because of the 10 percent increase in its domestic sugar 
production, the average European Union price for processed sugar will fall by 7.0 to 8.0 
percent (f.o.b) increasing import demand for European Union sugar in almost all the 
other regions in the model.

The prospective revenue losses for ACP sugar exporters and producers are therefore 
quite significant. If the average annual export of ACP sugar to the European Union was 
1.7 million tonnes between 2008 and 2010, and the average f.o.b. price fluctuated between 
USD 600 to USD 700 per tonne, the simulated 25 percent decline in ACP exports would 
result in a loss of annual revenue between USD 255 to USD 298 million, with the low-
income ACP countries accounting for 13 percent of the loss and higher-income countries, 
11 percent. These losses are smaller than the export demand shock (-25 percent) to the 
European Union because not all ACP sugar production is exported to the European 
Union; some is consumed locally or sold in other export markets.

The decline in ACP sugar exports to the European Union will negatively impact 
production in ACP countries, and although imports of European Union sugar by net-
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sugar importing ACP countries will likely increase, the impact will be minimal. Our 
quantitative analysis indicates a 4 percent decline each in production of cane and that of 
sugar, as a result of the combined effects of a decline in exports and increase in imports 
(Table 2.3a).To reiterate, the production shortfall is expected to be less than that posited 
by the export demand shock because not all farms and factories are linked to exports 
to the European Union.Using 2011 ACP sugar data, when production was 6.2 million 
tonnes (raw equivalent) and average  price was USD  500 per tonne (ex-factory), the 
annual average loss would be about USD 124 million, which would impact incomes of 
smallholder farmers and workers.

As mentioned in the welfare decomposition, the decline in sugar production and exports 
affects employment (i.e. endowment effect). For instance, the demand for unskilled 
workers in sugarcane production and sugar processing declines by 2.0 percent and 4.0 
percent, respectively, per year in both groups of ACP countries. The demand for skilled 
labour for these sectors also declines by the same amounts. On the other hand, the 
increase in demand for labour in other sectors (manufacturing and textiles, especially) 
will be insufficient to fully absorb the workers released from the sugar industry.

The third important impact of the new European Union sugar regime is that intra-
ACP sugar trade is expected to decline by 1.0 percent, as white sugar exports from the 
European Union to ACP low-income and high-income countries rise by 45 percent and 
53 percent, respectively. Likewise, European Union exports to other regions (including 
non-ACP LDCs) will rise by 45 to 51 percent.

2.2.3 Food security implications
European Union consumers will be the major beneficiaries of the new European Union 
sugar regime, with retail prices expected to decline by 7.0 percent and demand rising by 
5.0 percent. For ACP countries, consumption (welfare) and income (purchasing power) are 
used to measure the impact of the European Union sugar regime on their sugar sub-sector. 
Table 2.3, panels (b) and (c), summarizes the changes in domestic prices and volumes. The 
major impact is expected to be a decline in farm gate and consumer prices in ACP countries, 
as domestic sugar supplies increase because of the decline in exports to the European 
Union, and to a lesser extent, an increase in European Union sugar exports, particularly 
to net sugar importing ACP countries. However, simulation results show that the decline 
in prices is modest: the domestic price of white sugar declines only slightly by 0.04 percent 
in the ACP high-income countries and by 0.2 percent in the ACP low-income countries.  
Consequently, domestic sugar consumption increases only slightly and sugarcane and raw 
sugar prices in the ACP decline by less than 0.3 percent. Elsewhere, the demand for food 
and agricultural goods (other than sugar) remains unchanged. Therefore, a 10 percent 
increase in European Union sugar production (due to elimination of the production quota) 
has only limited effects on sugar and food consumption in ACP countries.
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Table 2.3.  Impacts of the elimination of European Union production quotas (10% 
increase in Sugar Output) on sugar production and consumption

(a) Production (% change)
qo ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld
Food 0 0.01 0 -0.01 0.01 0.01 0 -0.01 0.01 0
Sugarcb -1.94 -1.48 -0.28 -0.17 6.95 -0.54 -0.18 -0.14 -1.06 -0.58
SugarRef -3.55 -3.47 -0.33 -0.26 10 -0.76 -0.24 -0.8 -1.06 -0.76
Extraction 0.01 0.02 0 0 -0.01 0.01 0 0.01 0 0
TextWapp 0.04 0.03 0.02 0 -0.03 0.01 0.01 0.01 0.01 0.01
LightMnfc 0.04 0.03 0.01 0 -0.02 0.02 0.01 0.01 0.01 0.01
HeavyMnfc 0.04 0.05 0.01 0 -0.02 0.02 0 0.02 0.01 0.01
Services 0 0 0 0 -0.01 0 0 0 0 0

(b) Household consumer prices (% change)
pp ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld
Food -0.02 -0.02 -0.01 0 -0.02 -0.02 -0.01 -0.01 -0.01 -0.01
Sugarcb -0.21 -0.1 -0.07 -0.03 0.53 -0.08 -0.06 -0.03 -0.31 -0.11
SugarRef -0.2 -0.04 -0.04 -0.02 -7.01 -0.04 -0.03 -0.01 -0.1 -0.19
Extraction 0 0 0 0 0 0 0 0 0 0
TextWapp -0.01 -0.01 0 0 0 -0.01 0 0 0 0
LightMnfc -0.01 -0.01 0 0 0.01 -0.01 0 0 0 0
HeavyMnfc -0.01 -0.01 0 0 0 -0.01 0 0 0 0
Services -0.02 -0.02 0 0 0.01 -0.02 0 -0.01 0 0

(c) Household demand (% change)
qp ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld
Food 0 0 0 0 0.01 0 0 0 0 0
Sugarcb 0.02 0.01 0.01 0 0 0.01 0.01 0 0.04 0.01
SugarRef 0.03 0.01 0.01 0.01 4.5 0.01 0 0 0.02 0.05
Extraction 0 -0.01 0 0 0 0 0 0 0 0
TextWapp 0 0 0 0 -0.01 0 0 0 0 0
LightMnfc 0 0 0 0 -0.01 0 0 0 0 0
HeavyMnfc 0 0 0 0 -0.01 0 0 0 0 0
Services 0 0 0 0 -0.01 0 0 0 0 0

Source: Authors

2.3 Other simulations and sensitivity analyses
2.3.1 Using different rates of increase in output
The results obtained so far have been based on the assumption that the increase in 
European Union production is about 10 percent, which is at the upper-bound of other 
studies foreseen in the literature. We remain in Scenario 1, but now perform sensitivity 
analyses to check how these results change when the rate of growth of European Union 
sugar output declines to 8.0 percent, 6.0 percent or 2.0 percent. Table 2.4 summarizes 
these simulations showing that the conclusions remain proportionately the same except 
that the negative impacts on ACP welfare fade slowly as the percentage change in the 
European Union production decreases. For instance, with the 2.0 percent lower bound, 
welfare decreases only by USD 12.9 million and USD 4.17 million for the ACP low- and 
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higher-income countries, respectively. It should be noted that these are only the total 
welfare changes at the ACP group level, but at individual country, and especially at the 
sugar sub-sector level, the losses may be higher.

Table 2.4. Welfare impacts of elimination of the European Union sugar production 
quota (sensitivity analysis)
(a)  With 8.0% increase in EU sugar production

Region 1 allocative 
efficiency

2 endowment 3 technical 
efficiency

4 population 5  terms of 
trade

6 investment-
saving

Total

1 ACPL -8.32 -25.92 0 0 -11.52 -0.33 -46.09
2 ACPH -1.89 -3.54 0 0 -9.87 -0.23 -15.53
3 LDC 0.02 0.09 0 0 -0.29 -0.1 -0.27
4 NCAmerica 0.03 0 0 0 -31.28 0.61 -30.64
5 EU_25 -399.06 0 0 0 79.11 4.87 -315.07
6 Brazil -2.93 -6.76 0 0 -19.09 2.31 -26.47
7 India 0.02 0.38 0 0 -7.33 -0.53 -7.46
8 AustraNZ -1.23 0 0 0 -6.91 -0.19 -8.33
9 Thailand 0.08 -1.31 0 0 -5.88 0.23 -6.88
10 RestofWorld 43.18 42.59 0 0 13.05 -6.63 92.19
Total -370.1 5.55 0 0 0 0 -364.55

(b)  4.0 % increase in EU sugar production
Region 1 allocative 

efficiency
2 endowment 3 technical 

efficiency
4 population 5  terms of 

trade
6 investment-

saving
Total

1 ACPL -4.6 -13.76 0 0 -6.29 -0.18 -24.83
2 ACPH -1 -1.86 0 0 -5.17 -0.12 -8.15
3 LDC 0 0.04 0 0 -0.16 -0.05 -0.17
4 NCAmerica 0.02 0 0 0 -15.77 0.18 -15.57
5 EU_25 -187.7 0 0 0 42.12 2.47 -143.1
6 Brazil -1.45 -3.34 0 0 -9.49 1.15 -13.14
7 India 0.01 0.2 0 0 -3.7 -0.28 -3.76
8 AustraNZ -0.61 0 0 0 -3.45 -0.1 -4.15
9 Thailand 0.04 -0.64 0 0 -2.87 0.11 -3.36
10 RestofWorld 20.95 20.06 0 0 4.78 -3.18 42.61
Total -174.33 0.7 0 0 0 0 -173.63

(c)  2.0% increase in EU sugar production
Region 1 allocative 

efficiency
2 endowment 3 technical 

efficiency
4 population 5  terms of 

trade
6 investment-

saving
Total

1 ACPL -2.41 -7.09 0 0 -3.28 -0.09 -12.88
2 ACPH -0.51 -0.95 0 0 -2.65 -0.06 -4.17
3 LDC 0 0.02 0 0 -0.08 -0.03 -0.09
4 NCAmerica 0.01 0 0 0 -7.92 0.06 -7.85
5 EU_25 -90.83 0 0 0 21.72 1.25 -67.87
6 Brazil -0.72 -1.66 0 0 -4.73 0.57 -6.54
7 India 0 0.11 0 0 -1.86 -0.14 -1.89
8 AustraNZ -0.3 0 0 0 -1.72 -0.05 -2.07
9 Thailand 0.02 -0.31 0 0 -1.42 0.05 -1.66
10 RestofWorld 10.31 9.72 0 0 1.95 -1.55 20.42
Total -84.43 -0.18 0 0 0 0 -84.61

Source: Authors
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Table 2.5 summarizes how export volumes from ACP countries to the European Union 
and to the world in general would evolve under these different changes in European 
Union sugar production rates. For instance, results show that if European Union sugar 
production were to increase from 2.0 to 10 percent, then ACP sugar export volumes to the 
European Union would decline by 5.6 to 25 percent, and exports to the rest of the world 
would decrease by 2.3 to 13 percent. It should be noted that the drop in export volumes 
is expected to be more severe in the low-income group than it is in the higher-income 
group. Indeed, in most of the analyses, we rely on the largest increase in European Union 
production, that of 10 percent under scenario 1 to illustrate the terms of the discussion, 
and we use the lower rates in the later sensitivity analyses.

Table 2.5.  Changes in ACP export volume due to elimination of European Union 
production quota
(a)  with 10% increase in EU production quota

qxs[SugarRef**] ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld qxw overall
ACPL -1.12 0.03 0.01 -0.21 -24.68 -3.4 0 -0.75 -3.61 -2.04 -13.08
ACPH -1.35 -0.2 -0.2 -0.45 -24.86 -3.65 -0.27 -0.96 -3.86 -2.27 -10.61
LDC -1.4 -0.23 -0.28 -0.51 -24.9 -3.7 -0.34 -1 -3.92 -2.32 -4.38
NCAmerica -1.45 -0.3 -0.33 -0.56 -24.94 -3.76 -0.37 -1.05 -3.97 -2.38 -2.96
EU_25 45.07 52.98 50.32 49.1 14.33 49.11 50.3 50.77 49.12 44.93 20.19
Brazil -1.34 -0.2 -0.21 -0.45 -24.86 -3.65 -0.28 -0.94 -3.86 -2.27 -2.38
India -1.39 -0.24 -0.27 -0.49 -24.9 -3.7 -0.3 -1.01 -3.91 -2.32 -3.17
AustraNZ -1.48 -0.32 -0.35 -0.58 -24.96 -3.79 -0.4 -1.09 -4 -2.4 -2.48
Thailand -1.06 0.09 0.05 -0.15 -24.64 -3.34 0.03 -0.68 -3.55 -2 -1.92
RestofWorld -1.28 -0.13 -0.16 -0.38 -24.81 -3.59 -0.2 -0.89 -3.81 -2.21 -7.42

(b)  with 8.0% increase in EU production quota
qxs[SugarRef**] ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld qxwOverall
ACPL -0.87 0.03 0.02 -0.17 -20.26 -2.67 0.01 -0.59 -2.83 -1.59 -10.73
ACPH -1.06 -0.16 -0.15 -0.35 -20.41 -2.86 -0.21 -0.75 -3.03 -1.78 -8.69
LDC -1.1 -0.18 -0.22 -0.4 -20.45 -2.91 -0.26 -0.78 -3.08 -1.82 -3.56
NCAmerica -1.14 -0.23 -0.25 -0.44 -20.48 -2.95 -0.29 -0.82 -3.12 -1.86 -2.4
EU_25 35.03 40.86 38.9 38 11.62 38.09 38.89 39.25 38.1 34.94 16.1
Brazil -1.06 -0.16 -0.17 -0.36 -20.42 -2.86 -0.22 -0.74 -3.03 -1.78 -1.89
India -1.1 -0.19 -0.21 -0.39 -20.45 -2.91 -0.23 -0.79 -3.07 -1.82 -2.55
AustraNZ -1.16 -0.25 -0.27 -0.46 -20.5 -2.98 -0.31 -0.85 -3.14 -1.89 -1.96
Thailand -0.84 0.07 0.04 -0.12 -20.23 -2.62 0.02 -0.54 -2.79 -1.57 -1.51
RestofWorld -1.01 -0.1 -0.12 -0.3 -20.37 -2.82 -0.15 -0.7 -2.99 -1.74 -6.05

(c)  with 4.0% increase in EU production quota
qxs[SugarRef**] ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld qxw Overall
ACPL -0.41 0.02 0.02 -0.07 -10.7 -1.27 0.02 -0.27 -1.35 -0.76 -5.64
ACPH -0.51 -0.08 -0.07 -0.17 -10.79 -1.38 -0.09 -0.36 -1.46 -0.86 -4.56
LDC -0.53 -0.09 -0.1 -0.19 -10.81 -1.4 -0.13 -0.38 -1.48 -0.88 -1.84
NCAmerica -0.55 -0.12 -0.12 -0.21 -10.83 -1.43 -0.14 -0.4 -1.51 -0.9 -1.23
EU_25 16.56 19.04 18.21 17.82 5.95 17.93 18.21 18.37 17.94 16.55 7.99
Brazil -0.52 -0.08 -0.08 -0.17 -10.79 -1.38 -0.1 -0.36 -1.46 -0.86 -0.94
India -0.53 -0.1 -0.1 -0.19 -10.81 -1.4 -0.11 -0.38 -1.48 -0.88 -1.29
AustraNZ -0.57 -0.13 -0.13 -0.22 -10.84 -1.44 -0.15 -0.41 -1.52 -0.91 -0.96
Thailand -0.41 0.03 0.02 -0.06 -10.7 -1.26 0.01 -0.26 -1.34 -0.76 -0.74
RestofWorld -0.49 -0.05 -0.06 -0.15 -10.77 -1.36 -0.07 -0.34 -1.44 -0.84 -3.15
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Table 2.5.  Changes in ACP export volume due to elimination of European Union 
production quota (cont’d)
(d)  with 2.0% increase in EU production quota

qxs[SugarRef**] ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld qxw Overall
ACPL -0.2 0.01 0.01 -0.03 -5.5 -0.62 0.01 -0.13 -0.66 -0.37 -2.89
ACPH -0.25 -0.04 -0.03 -0.08 -5.55 -0.67 -0.05 -0.17 -0.71 -0.42 -2.33
LDC -0.26 -0.05 -0.05 -0.1 -5.56 -0.69 -0.06 -0.18 -0.73 -0.43 -0.93
NCAmerica -0.27 -0.06 -0.06 -0.1 -5.57 -0.7 -0.07 -0.19 -0.74 -0.44 -0.62
EU_25 8.04 9.18 8.8 8.63 3.01 8.69 8.8 8.88 8.7 8.04 3.98
Brazil -0.25 -0.04 -0.04 -0.09 -5.55 -0.68 -0.05 -0.17 -0.72 -0.42 -0.47
India -0.26 -0.05 -0.05 -0.09 -5.56 -0.69 -0.05 -0.19 -0.73 -0.43 -0.65
AustraNZ -0.28 -0.06 -0.07 -0.11 -5.57 -0.71 -0.07 -0.2 -0.75 -0.45 -0.48
Thailand -0.2 0.01 0.01 -0.03 -5.5 -0.62 0.01 -0.13 -0.66 -0.37 -0.36
RestofWorld -0.24 -0.03 -0.03 -0.07 -5.54 -0.67 -0.04 -0.16 -0.71 -0.41 -1.61

Source: Authors

2.3.2 European Union sugar output increase based on technology
It was stated earlier that analyzing the impact of the new European Union sugar regime 
through technological advancement may be less appealing than the use of quota rents 
as the main source of increase in European Union sugar output. But the difference in 
the levels of technology used in both farm (beet production) and factory (refined sugar) 
among European Union countries (especially between Western and Eastern Europe) 
implies that there is still some room for technological progress for the region as a whole. 
For this reason, in Scenario 2 we explore the impact on welfare both in ACP countries 
and European Union when quota elimination endogenously encourages technological 
progress within the European Union sugar sub-sector, thereby triggering an increase in 
European Union sugar output. For the sake of comparison, we focus on the 10 percent 
increase in output which corresponds to a 8.7 percent increase in technology in sugar 
processing.4

Simulation results based on Scenario 2 are summarized in Table 2.6. The striking 
difference (in comparison with the simulation based on an endogenous subsidy used 
in Scenario 1) is that the European Union now enjoys a much larger, USD 1.5 billion, 
increase in welfare, mainly due to technological efficiency gains. Technological progress 
attracts productive workers and capital inputs from other sectors, with the result that 
employment in the sugar sub-sector would increase by 1.0 and 1.3 percent at farm and 
factory levels, respectively. Similarly, European Union sugar exports to its major partners, 
including the ACP groups, increase slightly from 0.5 to 1.0 percent than under the quota 
rent approach. In this case, welfare changes (due to the European Union output increase 
via technological advances in its sugar sub-sector) in ACP countries are slightly less 
negative (an improvement) by USD 1 million with respect to results reached via the quota 
rent method. These results imply that the elimination of the European Union production 
quota is most welfare-enhancing when it is driven by technological progress rather than 
by the manipulation of production and trade policies.

4 In GTAP language this is done by ‘swapping aoal’ for qo to determine what level of TFP (aoll) may produce 
the 10 percent endogenous increase in sugar output for the European Union.



17

Table 2.6.  Impacts of the elimination of European Union production quotas (10% 
increase in sugar output with endogenous technological change)

(a)  Welfare distribution (USD million)
Region 1 allocative 

efficiency
2 endowment 3 technical 

efficiency
4 population 5  terms of 

trade
6 investment-

saving
Total

1 ACPL -9.63 -31.73 0 0 -11.73 -0.4 -53.49
2 ACPH -2.28 -4.3 0 0 -11.74 -0.28 -18.61
3 LDC 0.07 0.18 0 0 -0.31 -0.04 -0.11
4 NCAmerica 2.3 0 0 0 -32.98 6.51 -24.17
5 EU_25 -213.01 0 1601.75 0 56.38 5.3 1450.42
6 Brazil -3.49 -8.66 0 0 -23.69 2.84 -33.01
7 India 0.11 0.25 0 0 -9.62 -0.46 -9.72
8 AustraNZ -1.1 0 0 0 -7.43 -0.22 -8.75
9 Thailand 0.1 -1.69 0 0 -7.48 0.2 -8.88
10 RestofWorld 64.8 59.99 0 0 48.61 -13.44 159.97
Total -162.13 14.03 1601.75 0 0 0 1453.65

(b)  Sugar export volumes (% change from row to column)
qxs[SugarRef**] ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld
ACPL -1.12 0.03 0.01 -0.21 -24.83 -3.43 0 -0.76 -3.64 -2.05
ACPH -1.36 -0.2 -0.2 -0.45 -25.01 -3.68 -0.27 -0.96 -3.89 -2.28
LDC -1.41 -0.23 -0.28 -0.51 -25.05 -3.73 -0.34 -1 -3.95 -2.34
NCAmerica -1.46 -0.3 -0.33 -0.56 -25.09 -3.79 -0.38 -1.06 -4.01 -2.39
EU_25 45.42 53.4 50.71 49.48 14.4 49.48 50.7 51.17 49.5 45.27
Brazil -1.35 -0.2 -0.21 -0.45 -25.01 -3.67 -0.28 -0.95 -3.89 -2.28
India -1.4 -0.25 -0.27 -0.49 -25.05 -3.72 -0.3 -1.01 -3.94 -2.34
AustraNZ -1.49 -0.32 -0.36 -0.59 -25.11 -3.82 -0.4 -1.09 -4.03 -2.42
Thailand -1.07 0.09 0.05 -0.15 -24.79 -3.37 0.03 -0.69 -3.58 -2.01
RestofWorld -1.29 -0.13 -0.16 -0.38 -24.96 -3.62 -0.2 -0.89 -3.84 -2.23

(c)  Demand for inputs in the ACP and EU (% change)
Food Sugarcb SugarRef Extraction TextWapp LightMnfc HeavyMnfc Services CGDS

qfe[**ACPL]
Land 0.03 -1.6 -1.66 0.03 0.06 0.06 0.06 0.05 0.02
UnSkLab 0 -2.02 -3.58 0.02 0.04 0.03 0.04 0 -0.04
SkLab 0 -2.02 -3.58 0.02 0.04 0.04 0.04 0 -0.03
Capital 0 -2.02 -3.57 0.02 0.05 0.04 0.04 0.01 -0.03
NatRes 0 -0.01 0 0 0 0 0 0 0
qfe[**ACPH]
Land 0.1 -1.18 -1.53 0.06 0.16 0.16 0.17 0.15 0.11
UnSkLab 0 -1.55 -3.5 0.02 0.03 0.02 0.04 -0.01 -0.04
SkLab 0 -1.55 -3.49 0.02 0.03 0.03 0.05 0 -0.03
Capital 0 -1.55 -3.49 0.02 0.03 0.03 0.05 0 -0.03
NatRes 0 -0.01 0 0 0 0 0 0 0
qfe[**EU_25]
Land -0.01 0.7 0.55 -0.02 -0.04 -0.04 -0.04 -0.04 -0.03
UnSkLab 0.03 0.9 1.25 -0.01 -0.01 -0.01 -0.02 0 0.01
SkLab 0.03 0.9 1.25 -0.01 -0.01 -0.01 -0.01 0 0.01
Capital 0.03 0.9 1.25 -0.01 -0.01 -0.01 -0.02 0 0.01
NatRes 0 0 0 0 0 0 0 0 0
Source: Authors
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2.3.3 Allowing unemployment in the European Union 
One of the standard assumptions in many GE models is that developing countries are 
struggling with unemployment whereas developed countries are enjoying a steady 
state of full employment. But in light of the recent economic and financial crises, many 
developed countries, especially in Europe, face growing rates of unemployment for both 
skilled and unskilled labour. For this reason, in Scenario 3 we reverse the initial closure 
of the first two scenarios and allow unemployment in the EU-25 region. The objective is 
to see how the hiring of European Union labour affects its  sugar trade, especially with 
ACP countries.

Under an assumption of full employment and with a 10 percent simulated increase in 
sugar production due to the abolition of production quotas, we recall that European 
Union welfare is expected to decline by USD 400 million. Contrastingly, results of the 
analysis in scenario 3 indicate that European Union welfare would increase by USD 5.6 
billion if unemployment in the European Union is taken into account. Such a considerable 
gain is due mainly to the increase in endowment and allocative efficiency effects.  (see 
Table 2.7).The growth in sugar production and in sugar exports leads to the hiring of both 
skilled and unskilled European Union workers; additionally, it eases the movement of 
factor inputs among the sectors (especially labour and capital, including those previously 
unemployed) and their allocation to more productive uses. The increase in labour and 
capital uses in the sugar industry is about 10 percent and land use increases by 4.0 percent.

Table 2.7. European Union sugar production quota elimination (10% output increase) 
allowing European Union unemployment 
(a)  Welfare impacts
Region 1 allocative 

efficiency
2 endowment 3 technical 

efficiency
4 population 5  terms of 

trade
6 investment-

saving
Total

1 ACPL -7.09 -28.27 0 0 0.2 -0.22 -35.36
2 ACPH -2.03 -4.14 0 0 -9.74 -0.2 -16.11
3 LDC 0.11 0 0 0 0.12 0.03 0.26
4 NCAmerica -11.12 0 0 0 -82.13 -22.99 -116.24
5 EU_25 2 695.07 2 782.31 0 0 85.59 10.21 5 573.18
6 Brazil -4.73 -10 0 0 -19.94 2.85 -31.82
7 India -2.62 -3.91 0 0 -10.66 0.34 -16.84
8 AustraNZ -2.6 0 0 0 -6.72 0.03 -9.3
9 Thailand -0.09 -2 0 0 -7.6 0.46 -9.22
10 
RestofWorld

19.71 -16.56 0 0 50.87 9.49 63.52

Total 2 684.62 2 717.45 0 0 0 0 5 402.08

(b)  Sugar export volume (% changes, export from row to column)
qxs[SugarRef**] ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld
ACPL -1.12 0.03 0 -0.23 -24.59 -3.4 -0.01 -0.77 -3.62 -2.04
ACPH -1.34 -0.2 -0.2 -0.46 -24.76 -3.64 -0.27 -0.97 -3.86 -2.27
LDC -1.39 -0.23 -0.28 -0.52 -24.8 -3.69 -0.33 -1.01 -3.91 -2.32
NCAmerica -1.42 -0.27 -0.3 -0.55 -24.83 -3.73 -0.35 -1.04 -3.94 -2.35
EU_25 44.91 52.79 50.13 48.89 14.32 48.92 50.11 50.56 48.93 44.75
Brazil -1.34 -0.19 -0.21 -0.46 -24.76 -3.64 -0.27 -0.95 -3.85 -2.27
India -1.38 -0.24 -0.27 -0.5 -24.8 -3.69 -0.3 -1.01 -3.9 -2.32
AustraNZ -1.45 -0.3 -0.34 -0.58 -24.85 -3.77 -0.38 -1.08 -3.98 -2.38
Thailand -1.05 0.1 0.06 -0.16 -24.54 -3.33 0.03 -0.69 -3.54 -1.99
RestofWorld -1.26 -0.12 -0.15 -0.38 -24.71 -3.57 -0.19 -0.89 -3.8 -2.2
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Table 2.7. European Union sugar production quota elimination (10% output increase) 
allowing European Union unemployment
(c)  Input demand (% changes)

qfe[**ACPL] Food Sugarcb SugarRef Extraction TextWapp LightMnfc HeavyMnfc Services CGDS
Land 0.03 -1.58 -1.65 0.03 0.06 0.05 0.05 0.04 0.01
UnSkLab 0 -2 -3.55 0.02 0.03 0.03 0.03 0 -0.05
SkLab 0 -2 -3.54 0.02 0.04 0.03 0.03 0 -0.05
Capital 0.01 -2 -3.54 0.02 0.04 0.03 0.03 0.01 -0.04
qfe[**ACPH]
Land 0.1 -1.16 -1.52 0.07 0.15 0.15 0.16 0.14 0.1
UnSkLab 0 -1.52 -3.46 0.03 0.03 0.02 0.04 -0.01 -0.05
SkLab 0 -1.52 -3.46 0.03 0.03 0.03 0.04 0 -0.05
Capital 0 -1.52 -3.46 0.03 0.03 0.03 0.04 0 -0.04
qfe[**EU_25]
Land -0.07 5.65 4.45 -0.05 -0.15 -0.14 -0.15 -0.14 -0.11
UnSkLab 0.06 7.22 10.02 0 0.03 0.03 0.03 0.06 0.07
SkLab 0.06 7.22 10.02 0 0.03 0.03 0.03 0.06 0.07
Capital 0.03 7.21 9.96 -0.01 -0.03 -0.03 -0.03 -0.01 0.02

Source: Authors

In comparison with the results achieved under full employment in Scenario 1, allowing 
the increase in European Union labour employment in the model leads to slight increases 
in European Union sugar exports, generally by less than one percentage point for each 
region, but without adding any further increase in intra-EU sugar trade (the overall 
growth of which remains at 14 percent). As for the ACP countries, their welfare decreases 
by USD 52 million without any major changes relative to the results in Scenario 1.

2.4 How do these results change with reciprocal 
preferential agreements between European Union 
and ACP countries?

In addition to the elimination of production quotas, reciprocal preferential access on 
sugar between the European Union and ACP is introduced in Scenario 4 to check if the 
results we found so far hold up. Adding reciprocal preferential access to the model is 
relevant to the current situation as discussions continue over the precise clauses of the 
EPA agreements, although the latter will surely be concluded by 2017. As in section 2.3.3, 
we allow for unemployment of both skilled and unskilled labour in the European Union. 
We have also taken the analysis a step further by simulating for the elimination of bilateral 
tariff on white sugar between the European Union and ACP. The simulation results (Table 
2.8) show that the reciprocity of preference will benefit both the European Union and 
low-income ACP countries, but the gain by the European Union will be 13 times greater 
than that of all ACP countries combined. Welfare gains in low-income ACP countries is 
expected to increase by about USD 1.5 billion and by a meager USD 20 million in high 
income ACP countries, whereas the European Union welfare gain will be about about 
USD 20 billion. Gains by low-income ACP countries would be from increased terms of 
trade and allocative efficiency. But it is primarily the factor (mainly labour) employment 
that contributes (about 45 percent) to the welfare gain. However,  the expansion in 
employment is limited to sugarcane and white sugar production and scarcely affects the 
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other segments of the sugar industry. These gains in factor employment and allocative 
efficiency are far smaller than those of the European Union countries.

In addition, European Union sugar exports to the ACP show a faster growth rate than 
ACP exports to the European Union.

Table 2.8.  Impacts of European Union production quota elimination (10% output 
increase) and reciprocity of preferences (zero bilateral tariff for EU vs ACP and LDC 
on sugar with and European Union unemployment allowed)
(a)  Welfare impacts
Region 1 allocative 

efficiency
2 endowment 3 technical 

efficiency
4 population 5  terms of 

trade
6 investment-

saving
Total

1 ACPL 325.74 681.56 0 0 499.97 8.02 1 515.45
2 ACPH 4.61 1.34 0 0 8.38 0.52 14.85
3 LDC 8.59 9.9 0 0 14.46 4.66 37.62
4 NCAmerica -34.1 0 0 0 -290.36 -72.9 -397.36
5 EU_25 10 553.23 9 453.82 0 0 -448.78 17.81 19 576.08
6 Brazil -17.28 -42.13 0 0 -75.88 11.11 -124.17
7 India -8.37 -26.07 0 0 -43.87 1.21 -77.1
8 AustraNZ -5.98 0 0 0 -11.34 0.03 -17.29
9 Thailand 0.05 -8.5 0 0 -29.16 1.75 -35.87
10 RestofWorld 89.19 -97.1 0 0 383.09 29.58 404.76
Total 10 915.69 9 972.81 0 0 6.51 1.78 20 896.96

(b)  Sugar export volumes (% changes, export from row to column)
qxs[SugarRef**] ACPL ACPH LDC NCAmerica EU_25 Brazil India AustraNZ Thailand RestofWorld
ACPL -18.46 -6.26 -7.59 -8.02 509.73 -19.49 -8.04 -9.58 -20.23 -14.51
ACPH -13.18 -0.38 -1.67 -2.01 17.24 -13.77 -1.57 -4.19 -14.54 -8.88
LDC -14.51 -2.05 -3.11 -3.48 585.27 -15.23 -2.93 -5.72 -15.99 -10.3
NCAmerica -12.92 -0.07 -1.37 -1.71 -81.23 -13.48 -1.26 -3.87 -14.26 -8.6
EU_25 798.01 245.01 483.97 210.66 -37.6 203.47 217.84 219.12 202.95 181.39
Brazil -12.57 0.31 -0.95 -1.3 -81.15 -13.08 -0.89 -3.46 -13.86 -8.22
India -12.76 0.09 -1.2 -1.51 -81.2 -13.3 -1.04 -3.74 -14.08 -8.44
AustraNZ -13.02 -0.17 -1.48 -1.82 -81.25 -13.59 -1.36 -4.01 -14.36 -8.7
Thailand -11.65 1.34 0.06 -0.23 -80.95 -12.08 0.22 -2.55 -12.87 -7.31
RestofWorld -12.37 0.54 -0.77 -1.06 -81.11 -12.9 -0.62 -3.29 -13.73 -8.04

(c)  Demand for factor inputs
qfe[**ACPL] Food Sugarcb SugarRef Extraction TextWapp LightMnfc HeavyMnfc Services CGDS
Land -0.58 25.8 23.94 -0.43 -1.05 -0.97 -1.02 -0.75 -0.39
UnSkLab -0.03 33.77 59.39 -0.22 -0.56 -0.38 -0.49 0.19 0.67
SkLab -0.14 33.71 59.09 -0.26 -0.78 -0.6 -0.71 -0.05 0.5
Capital -0.16 33.7 59.04 -0.27 -0.82 -0.64 -0.75 -0.09 0.47
qfe[**ACPH]
Land 0.05 0.23 0.3 0.06 -0.02 -0.02 -0.02 -0.01 0.03
UnSkLab -0.01 0.3 -1.63 0.05 -0.01 -0.02 -0.02 0.01 -0.08
SkLab -0.01 0.3 -1.63 0.05 -0.01 -0.02 -0.02 0 -0.08
Capital -0.01 0.3 -1.63 0.05 -0.01 -0.02 -0.02 0 -0.07
qfe[**EU_25]
Land -0.07 5.62 4.31 -0.06 -0.26 -0.26 -0.26 -0.25 -0.18
UnSkLab 0.26 7.26 10.08 0.05 0.16 0.16 0.16 0.21 0.23
SkLab 0.26 7.26 10.08 0.05 0.16 0.16 0.16 0.21 0.23
Capital 0.15 7.22 9.88 0.01 -0.05 -0.05 -0.05 -0.01 0.07
Source: Authors
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2.5 Summary
The second part of the paper deals with the welfare and trade impacts of the elimination 
of European Union sugar production quotas on aggregated ACP countries. Our results 
show that European Union exporters and consumers are net beneficiaries of this new 
European Union sugar regime,  as intra-EU and European Union exports to other regions 
increase and European Union consumer prices fall, while total welfare in ACP countries 
decline due to capital flight and increases in unemployment (as shown by the relatively 
large negative endowment effects).

As expected, in the low-income ACP countries, unemployment and capital flight occur 
mostly in the sugar sub-sector  as well as the food sector in general. Although the 
elimination of production quotas could lead to an increase in cheaper sugar imports, 
the resulting decline in price remains too small to influence consumer welfare in ACP 
countries. The main effects of the new European Union sugar regime on ACP countries 
are more on the quantity side than on price. The negative supply shock reduces income 
and employment and severely harms household welfare. Simulation results hold the same 
pattern when we vary the rate of increase in production from 2.0 percent to 10 percent. We 
also simulate a situation in which the abolition of the European Union production quota 
results in an increase in sugar production, motivated by an improvement in European 
Union sugar technology. Results show that the European Union’s total welfare and its 
sugar exports increase while, in contrast, sugar production in and exports from the ACP 
shrink further. Moreover, when the sugar production quota is eliminated, the welfare 
gain to the European Union will be greatly enhanced by its hiring labour to work in the 
sugar and other sectors from its own pool of unemployed labour force.

3. Analysis of the impacts of the elimination 
of European Union sugar production 
quotas on small producers and workers in 
selected ACP countries

3.1 Country selection and approach
The welfare and trade impacts at the group or sub-group level of the production quota’s 
elimination and the introduction of reciprocal preferential access discussed in the previous 
chapter have shed some light onto the direction and magnitude of the changes but are 
insufficient to analyze individual ACP countries’ responses, especially at the industry 
and farm levels. It is necessary, therefore, to disaggregate the effects and examine just 
how these macro and trade impacts will affect the income and wages of poor workers 
and especially farmers in the ACP sugar countries. For this reason, we performed field 
surveys in three countries, one from each of the three main ACP regions: Madagascar 
(Africa), Guyana (Caribbean) and Fiji (Pacific).Because of the stark differences among 
their sugar industries and economy structures, these three countries provide a useful 
basis for comparisons of the magnitude of the impacts of and responses to the expected 
sharp decline in sugar export revenues. For instance, Fiji and Guyana are classified as 
developing countries at a relatively mid-level of per capita income, while Madagascar is a 
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least developed, low-income country. Moreover, while the sugar industry’s contribution 
to the economy is very strong in Guyana (where it currently contributes 40 percent to 
GDP) and less strong in Fiji (6.0 percent) and in Madagascar (1.0 percent), these three 
countries have made the search for ways to contain the fallout (especially on employment, 
prices and welfare) from the coming decline of sugar exports to the European Union a 
strong priority.

It should be noted, as well, that these three countries are among those known as “high 
cost” countries in sugar production. This is mostly because the quantity of cane needed 
to extract a unit of sugar is higher (between 10 and 15) in these countries than in other 
countries. Precisely because of the European Union and United States sugar quotas, these 
three countries export sugar at high costs while importing cheaper sugar for domestic 
consumption. Such an unusual model is presented in figure 3.1.where it can be seen that 
an ACP country (like Madagascar) has a kinked supply curve. This is because its autarky 
price, PA, is above the world market. At the world market, Pw1, Madagascar, for instance, 
supplies amount OA to the domestic market, imports an amount AB from the world 
market (including the European Union) and exports the amount BE (the export quota). 
With the elimination of the European Union production quota and the introduction of 
reciprocal preference, price declines to Pw2 and the import, DC, is larger while the export, 
CE, is smaller than the respective amounts that existed before the elimination of sugar 
production quota in the European Union and the onset of reciprocal preferential access. 
More importantly, the elimination of the quotas will reduce the ACP countries’ export 
demand. Our aim is to estimate as accurately as possible the impacts of these declines 
in price and especially in export demand on the incomes of sugar farmers and workers.

Source: Authors.
Before EU quota elimination: import is AB and export is BE. After EU production quota elimination import 
is DC and export CE.
D1 is domestic demand; S1 is the kinked discontinuous supply curve; ED1 is the excess demand; and ES1 and 
ES2 are the excess supplies before and after the EU production quota elimination.
PA is the autarky price; Pw1 and Pw2 are world prices before and after quota.

Figure 3.1  ACP low-income country with kinked and discontinuous supply curve
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3.2 The sugar industries in Fiji, Guyana and Madagascar 

3.2.1 Fiji 
The sugar industry has always been a major pillar of Fiji’s economy. In 2006, the industry 
contributed 6.0 percent of total GDP and 26 percent of total export revenues. However, 
between 2006 and 2009, sugar production fell from 310  000 to 168  000 tonnes while 
exports dropped from 263 000 to 153 000 tonnes, due to a mix of land lease problems 
and low export prices (Fiji Sugar Corporation, 2010). As a result of a major reform and 
restructuring programme, the Fiji sugar industry has made a significant turnaround 
with an estimated sugar production of 210 000 tonnes in the 2014 season. In 2014, the 
contribution of the sugar industry to the GDP was 1.4 percent. Under the Industry’s five-
year strategic plan, the goal is to reach an annual production of 4 million tonnes of cane 
and 500 thousand tonnes of sugar by 2017 or, at the latest, 2020.

The main sugar production areas in Fiji are indicated in Figure 3.2. The Fiji Sugar 
Corporation owns and operates four sugar mills: three are located, respectively, in 
Lautoka, Ba and Rakiraki on the main island of Viti Levu and the fourth is in Labasa on 
the second largest island of Vanua Levu. It was estimated in 2014-15, that about 25 percent 
of sugar production in Fiji comes from small-scale farmers, each producing no more 
than 200 tonnes of sugar per year, and that almost another 50 percent of total production 
comes from farms producing no more than 300 tonnes per year5. Recent surveys (FAO, 
2015) show that despite efforts to reduce production costs and, especially, to increase 
efficiencies, the cane-to-sugar ratio remains relatively high at about 9.5 to 11 tonnes 
of cane per tonne of raw sugar, a statistic that highlights Fiji’s lack of competitiveness. 
Average yields at country level stands between 47 and 50 tonnes of cane per hectare 
depending on farm size and location. The bottleneck appears to be in the limited use 
of performant cane varieties and the high cost of fertilizers. Additionally, energy cost 
and transportation problems at field and milling factories continue to inflate production 
costs further. Our survey data (Johnson, 2015) show that in 2014, the average cost of 
producing one tonne of refined sugar in Fiji is about USD 476 per tonne. With an average 
cane-to-sugar ratio of about 9.5, and a production cost of about USD 23 per tonne of 
cane , it costs on average USD 219 to buy the cane needed to produce one tonne of sugar 
(which is about 46 percent of the total cost of producing a tonne of refined sugar).

The factory gate price of raw sugar in Fiji in 2014 was about USD 541 per tonne. (The 
f.o.b. price of Fiji’s sugar at USD 400 per tonne remains well above the international sugar 
price.) Because the European Union market is the destination of more than 80 percent 
of Fiji’s sugar exports, the elimination of the European Union production quota poses 
additional challenges. A lower price for European Union sugar will constitute a threat to 
Fiji’s sugar sub-sector both in the domestic and regional markets. Of particular concern, 
then, are the resource reallocation effects (especially of labour and land) and the ways 
to mitigate the welfare loss from the new European Union production policy without 
compromising the 2020 goal.

5 See Appendix 2.
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Figure 3.2  Fiji sugar production zones

Source: Courtesy of Fiji Sugar Corporation.
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3.2.2 Guyana
In 2013, Guyana’s sugar production sank to its lowest level ever, only 187 000  tonnes and 
that new low was part of a long downward trend that began in 1999 when production 
reached a record high of 321 000 tonnes. Before 2006, the sugar industry in Guyana 
used to contribute up to 20 percent of GDP. But in 2014, its GDP contribution had 
fallen to less than 10 percent. It is therefore expected that after the fall in sugar export 
revenue, especially in the post-2017 era, the sugar sub-sector’s declining contribution 
will continue to affect not just the sugar sub-sector but other sectors in the economy 
as well.

Since the nationalization of the sugar sub-sector in 1976, Guyana sugarcane production 
and processing has been controlled by the Guyana Sugar Corporation (GuySuCo). 
The Sugar Corporation owns the sugar plantations located around its eight large 
sugar factories (Guyana’s sugar production areas are shown in figure 3.3). Four of the 

Figure 3.3  Sugar estate in Guyana.

Source: Courtesy of the Guyana Sugar Corporation.
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factories – Enmore Estate (EHP), Le Bonne Intention Estate (LBI), Wales Estate (GV) 
and Uitvlugt Estate (ICBU) – are located in Demerara, on both banks of the Demerara 
River, in the area surrounding Georgetown. The other four factories – Skeldon Estate 
(SWR), Albion Estate (AN/PM), Rose Hall Estate (RH) and Blairmont Estate (BCF) 
– are in the east of the country on the banks of the Berbice and Corentyne Rivers. 
GuySuCo directly employs about 16 000 workers on farms and factories on the island. 
This does not include indirect employment in the service sector and other related 
sectors of the economy.

Guyana’s sugar quota to the European Union (under ACP/EU and SPS) stands at about 
167 000 tonnes per year, which on average represents between 70 and 80 percent of 
Guyana’s total exports. As is the case for many ACP countries. Guyana’s import quota has 
been phased out since 2006 and the Special Preferential Sugar agreement terminated. 
Guyana also exports sugar to the United States to fill its sugar commitment there, and 
to Trinidad and other neighbouring CARICOM countries such as Suriname, St. Lucia, 
Grenada, Antigua, Dominica, Barbados, St. Vincent and Jamaica under the Common 
External Tariff Agreement. In 2013, Guyana’s sugar production was estimated at 
187 000 tonnes of which 83 percent is exported to the European Union and 15 percent 
to the United States. Local demand remains relatively low at only 25  000 tonnes of 
refined sugar per year because of the country’s small population size (which stands at 
only about 750 000 inhabitants).

Guyana is one of the “high cost” sugar-producing countries. Average yield per hectare 
is relatively low, at only 45 tonnes per hectare in 2014. Moreover, the cane-to-sugar 
ratio remains high; in 2013, the five-year average was 13 and in 2014 this rose further, 
to 14.5. Also indicative of the low competitiveness of the Guyana sugar industry, is the 
fact that the factory gate and f.o.b. prices of Guyana sugar at are about USD 486 per 
tonne of white sugar, and the price of cane alone is about USD 500 per tonne of white 
sugar (Ramnarain, 2015).

Survey results (Raimnarain, 2015) show that the contribution of private farmers to 
Guyana’s sugar production remains small, as sugarcane areas cultivated on private 
land represent only about 11 percent of sugar land in Guyana. Moreover, the sugar 
sub-sector has very few small scale private farmers. Despite the government’s efforts 
to redistribute land to promote small farmers and integrate them into the sugar sub-
sector, in 2014, there were only 25 private farmers and 11 of them owned fewer than 
ten hectares of sugar land.

3.2.3 Madagascar
In the 1960s, the sugar sub-sector with its mills and refineries had a normal 
functioning capacity of 170  000 tonnes and used to directly contribute up to 2.8 
percent of Madagascar’s GDP, but nowadays only 60 percent of its capacity is used and 
its contribution to GDP barely reaches 0.6 percent of the total. The nationalization 
of the sugar sub-sector in the mid-1970s and its placement under the control of the 
SIRAMA sugar corporation (short for Siramamy Malagasy or ‘Malagasy Sugar’) saw 
a short-lived revival. This was followed by a long period of gradual deterioration of 
the sugar sub-sector because of poor management and competiveness problems. High 
production costs, aggravated by lack of re-investment in cane and sugar production and 
by poor maintenance of the factories’ machines and equipment, have led to declining 
productivity and competitiveness. Privatization of the sugar sub-sector at the end 
of the 1990s provided little impetus to a hoped-for sustainable revival of the sugar 
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industry. Government sources blame the lack of investment, while interested investors 
deplore the high risks (weak investment security, financial and political instability) 
and low returns on sugar investment. The long downward trend of Madagascar’s sugar 
production and, consequently, its shrinking contribution to the economy, means that 
the decline of ACP exports in a post-2017 world may drag the sugar sub-sector further 
downhill.

Madagascar used to run five large sugar factories but today only three are partially 
functioning: the factories in Ambilobe (northwest), Namakia (northwest) and 
Morondava (southwest) work at about 90 percent of their capacity (Madagascar’s 
sugar production zones are shown in figure 3.4). Lately, the Morondava factory which 
has a capacity of producing 22 000 tonnes of raw sugar has closed its activities because 
of the recent violent conflicts between management and employees asking for fairer 
compensation and better working conditions. Despite several attempts to revive them, 
two large factories established in the early 1990s in Brickaville (on the east coast), and 
Nosy Be (on the northwest coast) have remained idle.

Preferential access under the ACP-EU quota has always provided a lifeline to 
Madagascar’s sugar sub-sector. For instance, about 10 000 tonnes of mainly raw sugar 
(representing about 70 percent of sugar exports in 2010) are exported to the European 
Union every year. Official government figures in 2013/2014 show that production 
stood at about 98  000 tonnes of which 67  000 tonnes were exported. Domestic 
consumption in that period reached 143  000 tonnes, implying that 112  000 tonnes 
had to be imported from Brazil, India, South Africa and Thailand. In other words, 
doubling current production would satisfy domestic demand. And such demand is 
potentially even greater because the current level of per capita sugar consumption 
remains fairly low, currently at less than 7 kg per year, compared to the global average 
of 23 kg.6

Box 1 summarizes the cost and price structures of local and imported sugar in 
Madagascar. In 2011, imported sugar was priced at about USD  825 c.i.f. per tonne 
with USD  3.00 per tonne going to the Sugar Commission, 5.0 percent for customs 
duties, and 20 percent value added tax. Adding royalties, transportation costs and 
margins to these duties, the wholesale and retail prices reached USD 1 150 and 1 209 
per tonne, respectively. In contrast, no taxes of any kind are paid on sugar exports, 
especially on exports to the European Union.

6  The problem, however, is that the type of brown sugar that is produced locally is less sought after than the 
refined imported sugar especially as the latter is sold at a more affordable price.
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Source: Razafimaminirina (2015).

Figure 3.4  Sugar plantation and factories in Madagascar.
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Box 1.  Madagascar: Sugar price information

Price structure for the local market 2009 - 2011 (Ar/kg)
2009 2010 2011

Blond/Brown sugar
Factory gate price 1 195.00 1 320.00 1 505.00
Transportation Tana 160 160 160
Royalties 4 4 4
VAT (20%) 271.8 296.8 333.8
CMCS 6 6 6
Prix rendu Tana/kg 1 636.80 1 786.80 2 008.80
White sugar 
Factory gate price     1 610.00 (USD 805)
Transportation Tana     160
Royalties     4.00
VAT     3548
CMCS     6.00
Price rendered Tana/kg     2 134.80 (USD 1067.4)

Source : Razafimaminirirna (2015): Ouest sucre Ambilobe and wholesaler

Price structure of imported white sugar (in Ariary, year 2011)
   Charges and 

margins
Brazil India South Africa Thailand

C.I.F. Price Tamatave/kg 1 649 1 151 1 576 1 685

C.I.F. Price Tamatave/ton 1 648 957 1 515 122 1 575 847 1 684 844

C.I.F. Price (Ar/CT) 41 223 924 37 878 062 39 396 183 42 121 103

DD 5% 2 061 196 1 893 903 1 969 809 2 106 055

Gasynet 400 000Ar/ct 400 000 400 000 400 000 400 000

VAT (20%) 20% 8 817 024 8 114 393 8 433 198 9 005 432

Sub-total 1 52 902 144 48 686 358 50 599 190 54 032 590

Miscellaneous (trade, health) 110.000 Ar/CT 110 000 110 000 110 000 110 000

Royalties CMCS 6 Ar/kg 150 000 150 000 150 000 150 000

Handling by docker (twice) 1 500 Ar/t 75 000 75 000 75 000 75 000

Transportation Tana 60Ar/kg 1 500 000 1 500 000 1 500 000 1 500 000

Decantation 1 500/t 37 500 37 500 37 500 37 500

Cost rendered Tana 54 774 644 50 558 858 52 471 690 55 905 090

Margin importer per CT 5.00% 2 738 732 2 527 943 2 623 584 2 795 255

Selling price importer to wholesaler/bag 
of 50kg

115 027 106 174 110 191 117 401

Selling price wholesaler to retailer/bag 
of 50kg

3% 118 478 109 359 113 496 120 923

Selling price retailer to consumer 2% 120 847 111 546 115 766 123 341

Price of kilo to consumer Ar/kg 2 417 2 231 2 315 2 467

Source : Razafimaminirina (2015) :Forwarder and surveys with wholesalers – retailer 
Note: (1 container of 20 = 25 metric tons of sugar)
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The survey data (Box 1) show that the competitiveness of Madagascar’s domestic production 
remains low. For instance, in 2011, the average factory gate price of white sugar was about 
USD 750-800 per tonne and wholesale prices per tonne were USD 1 070, just about USD 80 
less than the wholesale price of imported sugar product. One of the main reasons for the 
decline of Madagascar’s sugar industry has been the lack of competitiveness, which stems 
from both the country’s relatively high production costs (in both cane production and cane 
processing) and the high transaction costs in its value chains. The ratio of sugarcane to 
refined sugar in Madagascar is between 12 and 14, which in comparison with those of other 
countries, is too high. This high cane-to-sugar ratio share implies that the share of cane cost 
is also high. In the 2013/2014 campaign, for instance, the highest sugarcane price was about 
USD 32 to 36 per tonne (depending on the exchange rate) which, with a high cane sugar 
ratio of between 12 and 14, indicates that share of cane cost for each tonne of refined sugar 
at the factory gate stands at between 55 to 65 percent. The high cane-to-sugar ratio reflects 
both technical and cost inefficiencies in Madagascar’s sugar industry.

With these high production and transaction costs, being competitive in domestic and 
foreign markets where prices have been depressed by production and export subsidies 
(especially by OECD countries) is extremely difficult. And given that the investment in 
technology that would increase efficiencies and reduce costs all along the sugarcane 
production and sugar manufacturing chains is lacking, domestic market share inevitably 
declines and imports rise. This has contributed to the deterioration of Madagascar’s sugar 
sub-sector and the fear is that the reduction of exports to the European Union will further 
harm the sector, especially the small sugarcane farmers and the country’s factory workers.

3.3 Impact of European Union quota production 
elimination on small farmers’ income in selected 
countries

3.3.1 The model
(a) Impacts of the fall in export demand on small farmer’s revenue

The results from our general equilibrium simulation as explained in the previous sections 
conclude that with a 2.0 to 10 percent increase in European Union production, the ACP 
low-income countries’ exports to the world will decline by 2.3 to 13 percent and, even 
more importantly, that ACP sugar exports to the European Union will decline by 5.6 to 
25 percent. The results also show that prices facing the domestic consumer will decline 
slightly by 1.5 percent. In other words, if the fall in export volume is uniform across ACP 
low-income countries, then we expect that sugar exports to the European Union from Fiji, 
Guyana and Madagascar will decline by 5.6 to 25 percent. Because these three economies 
are price-takers in the international sugar market, their revenue from sugar theoretically 
will decline by about 7.1 to 26.5 percent. The impact on the revenue of the sugar farmers, 
however, is less clear.

Because they differ in asset size, level of productivity and market access, farms react 
differently to policy shocks. As the main interest of this paper is to estimate the impact 
of the negative export demand shocks on the small sugar farmers who are contributing 
to the export market, some of the specific characteristics of these small sugar farms have 
to be taken into account. First, small farmers are price-takers, i.e. their individual inverse 
supply curve is flat which means that even a large change in export demand will leave 
prices unaffected. Similarly, any decline in price (a vertical downward shift of the flat 



31

supply curve) affects their revenue directly. In other words, the fall in sugar prices and, 
even more so, the decrease in export demand in a post-2017 era will have a direct negative 
effect on these small farmers’ sugar revenue. Second, the small farmers have fixed amounts 
of land, limiting their ability to increase sugar production in the absence of technological 
or input productivity shifts. It is thus expected that for small farmers sharing these two 
characteristics, any negative shocks on price and export demand will unequivocally reduce 
sugar revenue. But what about the impact on total farm revenue for these small producers 
of sugarcane?

Such a question is important because a third characteristic of the small sugar farmers is that 
they may grow other crops or tend livestock in order to contribute to revenue or to provide 
for their own subsistence (own consumption). When they expect sugar production and 
revenue to fall, small farmers may well substitute sugar production with another lucrative 
(cash crop) or subsistence activity (food crop). This kind of activity mix and substitutions 
cushion the small sugar farmers against shocks in sugar production. But at the same time 
they render ambiguous the precise impact of the negative shocks of sugar activity on total 
revenue. 

Our proposed model attempts to capture what happens to total farm revenue regardless of 
the diversity of their farm activities when the small sugar farmers’ outputs are reduced. Let 
us assume that the other activities (cash or food crops or both) have an index price Po and 
occupies Ao hectares of land, generating a return Lo per hectare. Similarly, we assume that 
total sugarcane production is Qs tonnes, using land area as As and sold at price Ps.

The total revenue for an average (price-taker) small farmer is: 

(3.1) R P Q L As s o o= +. .

Where Ps, Qs are price and quantity of sugarcane, and Lo and Ao are the return per hectare 
from an area occupied by the other activity, by extension, Lo could be the opportunity cost 
of using the land.

Totally differentiating (3.1) leads to:

(3.2) dR dP Q P dQ L dAS s S s o o= + +. . .

Because the total amount of land allocated to the small scale farmers is fixed:

(3.3) dA L d Q Po s s s= - -1 ( . ).

Where Ls is the sugar return per hectare which mainly depends on sugar yield (as the small 
farmer cannot control the price)7. The actual change in revenue becomes

(3.4) dR dP Q dQ P L LS s s S s o= + - -( . . )( )1 1

Or, in elasticity terms, (3.4) can be written as:

 (3.5) 

7 
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And where,

r R
R

Q
Qq

s

s

= ( / )d d   represents the elasticity of the farm’s total revenue with respect to sugar 

supply shock it measures how, in percentage terms, the total farm revenue changes with 
(due to the shock in export demand) the change in production of sugarcane. In other words, 
this elasticity measures the vulnerability of total farm income with regards to change in 
sugar production and sugar export demand. A positive rq means that the total farm revenue 
of small farmers increases (decreases) as the country’s export demand rises (declines).

 σS  is the share of sugarcane revenue out of total farm revenue;

hs
-1

 is the inverse of supply elasticity of a farm’s cane supply and a small positive number 
near zero for an individual price-taker farmer;

L L
L
o s

s

-  measures the additional rate of returns per hectare from using the land for activities 

(crop, livestock etc.) other than sugar production.

From (3.5), the sign of the variable rq mostly depends on the sign of the rate L L
L
o s

s

- . If the 
rate L L

L
o s

s

-  is negative, (i.e. if the alternative activity yields less of a return per unit of land 
than sugar), then rq is positive, meaning that a decrease in the export demand for sugar 
will reduce total farm revenue. Conversely, if on a per hectare basis another activity fares 
financially better than sugar, then the total farm revenue will increase even if sugarcane 
production is down. Alternatively, as it will be later examined in the sensitivity analyses, 
even if no crops or activity other than sugar was actually put into practice, Lo can take the 
value of the opportunity cost of land in the area or the region and (3.5) can be used to predict 
how diversification to high-value crops would affect total revenue. If the opportunity cost 
of using the land is higher than the return from sugar, then the decline in sugar production 
will likely increase total farm revenues. The magnitude of the change in revenue is also 
determined by the share of sugar-related activity in farm revenue as a whole; the greater the 
sugar revenue share, the greater the impact on revenue elasticity rq.

In this model, we also note that when there is no activity other than sugar production, the 
share σS  is equal to one 1 and elasticity of the revenue with respect to quantity approaches 
unity, meaning that the percentage change in total farm revenue is equal to the percent 
change in sugar production (i.e. in the export demand shock). In other words, in the ACP–
EU context, farm revenues fully absorb the shock due to the decrease (or increase) in sugar 
production.

This basic model in (3.5) fits the case of small sugarcane farmers with small and fixed amounts 
of land in Fiji and Madagascar. To be able to measure the direction and magnitude of the 
impact of the decline in sugar export on small farmers’ revenue, it is therefore important to 
estimate the components of (3.5) using actual farm data.
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(b) Determinants of the vulnerability to demand shocks
Although all small farmers are price-takers and are directly affected by the change in quantity 
demanded by the sugar industry, it is to be expected that even among sugarcane farmers the 
revenue impacts of export demand shock differ across farms. Using information based on 
a farm’s characteristics, it is important to address correlations between these characteristics 
and the farm’s revenue response. Regression analysis based on the following equation 
captures these correlations:

(3.6) rq = (age; education; market access; land; other assets; sugar land share;
   return from competing crop; sugar yields; ...)

Such an estimate will help define the implications as to how revenue for small farmers can 
be better protected or increased when production shocks occur. Another advantage is that 
its use may help define farm typologies that allow more targeted and prioritized action for 
the most vulnerable groups.

3.3.2 Key characteristics of surveyed small farmers  
Fiji farmers
In Fiji, we focus on a sample of 175 farmers spread around the four mill locations in 
Lautoka, Rarawai, Penang and Labasa. Based on the survey data, Table 3.1 summarizes 
the main characteristics of these farms. One striking piece of information is that with less 
than nine years of schooling on average, the sugar farm heads are aging (about 55 years 
old on average). Aditionally, the average surveyed farmer works on 8.13 hectares of land, 
60 percent of which is used for sugarcane and the rest for other crops. On average, the 4.8 
hectares devoted to sugar produces about 215 tonnes of sugarcane per year. Although the 
farmers also grow other crops, the revenue per hectare on these activities is, on average, 
far below – at about five times less – than the returns from sugar, which in and of itself 
indicates that a decrease in the export demand for sugar will severely reduce total farm 
revenue. The surveyed Fiji farmers rely mostly on sugar production and survey results show 
that on average crops other than sugar contribute only 10 percent to farm revenue.

Table 3.1 Fiji farm survey sample: Summary of statistics

Variable Unit Mean Standard 
deviation 

Median Max Min

Age 54.46 12.59 54 84 26
Years of Education 8.6 3.44 8 20 0
Land area ha 8.13 6.67 5.6 38.4 0.8
Sugar Land share 0.61 0.24 0.64 1 0.05
Asset indicator 212.45 2 644.85 9 35 000 0
Distance from mills km 28.7 23.19 20 100 2
Cane Yields t/ha 46.68 22.07 45.89 115.4 2.9
Sugar revenue/ha Fiji $ 3 734.26 1 766.185 3 671.28 9 232.56 1 766.19
OtherCrop rev/ha Fiji $ 775.18 2 285.97 200 26 638.89 2 285.97
All crop revenue Fiji $ 16 515.47 12 504.82 14 360 111 900 1 440
Sugar revenue share Unity 0.90 0.15 0.96 1 0.14
Cane price Fiji$/ha 80
Gross margin (cane) Fiji$ 4 082 6 948 2 960 35 000 -12 100
N= 175

Source: Authors’ computation (based on surveys by Johnson, 2015)
Note: the number in parentheses are standard deviation.  Approximately, 1FJD=0.46USD and 1000 MGA= 0.3 USD
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The sugarcane price received by these small farmers is fixed at FJD 80 (about USD 36.8), 
and the average gross margin is 28 percent of total cane revenue. With a cane-to-sugar ratio 
of 10 and a national factory gate average price of USD 541 per tonne of white sugar, the cost 
of sugarcane represents about 68 percent of this price.

Madagascar farmers

In Madagascar, the survey was also aimed at determining the likely impacts of the decline 
in the country’s sugar export demand on small farmers. A random sample of 78 farmers 
in Ambilobe (the northwest sugar zone) was directly interviewed. These farms are spread 
throughout an area of about from 10 to 60 km around the main mill and these distances, 
in an area of poor infrastructures, may have repercussion on farmers’ access to market 
and extension services. Although their main activity is sugarcane production, these 
farmers tend livestock and grow other crops such as rice and maize as sources of revenue. 
Table 3.2 displays the data regarding the main characteristics of the farmers interviewed 
in Madagascar. The average farmer is 45 years old with not much more than 9 years of 
schooling. He puts 7.26 hectares of land under cultivation per year, about 5.88 hectares of 
which is allocated for sugarcane production. The rest of the land is split between maize and 
rice production. These crops are also planted in rotation with sugarcane.

The revenue per hectare is higher for sugar production than for other crops by about 
MGA 1.63 million (about USD 490). These other crop activities contribute in total to more 
than 12 percent of the farm household’s income, which on average is about MGA 19 671 
million (about USD 5 900) per year.

Table 3.2 Madagascar farm survey sample: Summary of statistics

Variable Unit Mean Standard 
deviation 

Median Max Min

Age Year 44.87 7.72 45 72 26
Years of Education Year 9.2 3.03 9 15 5
Land area Ha 7.26 5.97 6 28 1
Sugar land share Unity 0.81 0.27 1 1 0.16
Asset indicator (plow) Unity 0.31 0.52 0 2 0
Cane Yields t/ha 46.51 13.35 47.86 85 8.14
Sugar revenue/ha Thousand Ariary/ha 2 054.128 1 174.604 2 311.731 4 481.202 66.388
OtherCrop rev/ha Thousand Ariary/ha 427.189 1 056.350 0 7 820.513 0
All crop revenue Thousand Ariary 19 671.411 19 180.626 13 100.616 87 134.488 933.584
Sugar revenue share Unity 0.90 0.18 1 1 0.28
Cane price Thousand Ariary/t 62.24
Gross margin(cane) Thousand Ariary 1 557.011 4 308.782 582.822 19 775.034 -5 843.500
N=78

Source: Authors’ computation (based on surveys by Razafimaminirina, 2015)
Note: Approximately, 1Fiji$=0.46USD and 1000 Ariary= 0.3 USD

The sugar farmers surveyed in Madagascar had a gross margin of only 9.0 percent of the 
total revenue deriving from sugar production. Such a relatively small margin is due in part 
to the high cost of production and in part to the industry’s fixing of prices for sugarcane. As 
mentioned above, small growers of cane supply the large mills and at a price fixed even before 
the sugar campaign starts. For the 2013/14 period, in Ambilobe, the sugarcane price for the 
surveyed farms was about USD 20.00 per tonne. With a cane sugar ratio of between 12 and 
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14, and a factory gate price of refined sugar at about USD 450 per tonne, the cost share of 
sugarcane alone may reach from 53 to 62 percent of the factory gate price of white sugar.

Before the 1990s when Madagascar reached its peak in sugar activity, local sugar authorities 
defined small farmers as those who produced fewer than 2 000 tonnes of cane per year, but 
nowadays, this definition is far from binding. With an average national cane yield of about 40 
to 50 tonnes per hectare, to meet that definition a small farmer ought to have an harvested 
area of under 40 or 50 hectares per year. But this is way above the average farm size of 5.88 
hectares, producing 420 tons of sugarcane per year, for example in Namakia. Only eight 
farmers have more than 25 hectares of cultivated land for all crops including sugar.

3.3.3 Estimates and results

Impacts on farm revenue

We estimate the impacts of the change in sugar policies (removal of the European Union 
production quotas and reciprocity of preference between the ACP and the European 
Union) on the small farmers in Fiji and Madagascar using equation (3.5). Because for both 
Madagascar and Fiji, the contribution of the crops other than sugar is rather small relative 
to the income from sugar, it is expected that the decrease in export demand would reduce 
farm income considerably. In many illustrations in the rest of the analysis we use the -25 
percent rate, an upper bound of export demand shock, to represent the decline in ACP 
export revenue as basis in the analysis. This is based on the assumption that the interviewed 
farmers are linked directly to the output of the mills that are destined for export, in particular 
to the European Union. Later, in our sensitivity analysis, we will use smaller (in absolute 
value) negative shocks than the -25 percent mentioned above in order to see exactly how 
these smaller shocks affect our results.

Table 3.3 outlines the results of the estimates of equation (3.5) and shows that the average 
estimates of rq (the elasticity of the impacts of the reduction in sugar export demand on 
revenue) stand at about 0.76 and 0.45, respectively, for Fiji and Madagascar. In other words, 
on average a 25 percent decline in sugar exports by either country would reduce those 
countries’ farmers’ income by about 19 percent and 11 percent, in Fiji and Madagascar. On 
the basis of these average elasticity estimates, a typical small farmer earning crop revenue 
(including from sugar) of USD 7 597 per year in Fiji or making USD 7 026 per year in 
Madagascar would lose, relatively, about USD 1 444 and USD 7738. The value of the losses 
incurred by the average farmer in countries where some population groups receive less 
than USD 3.00 or even USD 2.00 a day is thus significant. 

Since the average revenue share of sugar is almost equal in Fiji and Madagascar, the fact that 
the impact of the change in the export demand for sugar in Madagascar is the double of the 
impact on small farmers’ income in Fiji stems from the relatively high value of the latter’s 
alternative crops, and especially from the higher proportion of multi-crop farms in the 
Madagascar sample. The results so far are expressed as average values but we shall examine 
them further by farm categories. Indeed, Table 3.3 shows that for the two countries, the 
distributions of revenue elasticity are significantly skewed towards those who rely fully 
on sugar as the only source of crop revenue, although – it must be said – the elasticity 
representing the revenue impacts for the Fiji sample appears to be less spread out than 
those of Madagascar.

8 Approximately, 1FJD= 0.46USD and 1000 MGA= 0.3 USD.
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Table 3.3 Impacts of export demand shock on farmers’ revenue

Fiji Madagascar
(a)  Distribution of revenue elasticity (rq)
Estimates Nb. obs Nb. Obs
1 71 50
0.75-0.99 48 2
0.5-0.74 27 8
0-.49 20 2
<0 9 16

N = 175 78

(b)  Descriptive statistics on revenue elasticity
Max 1 1
Min -0.62 -5.76
Mean 0.76 0.45
Median 0.91 1
Stdev 0.34 1.22

Sources: Authors’ estimates

For Fiji, 95 percent of the surveyed farms would see their income reduced as sugar export 
demand declines due to the European Union sugar policy changes. More important, 40 
percent of the interviewed sugar farmers whose revenue elasticity with respect to export 
demand shock equals to unity rely solely on sugar farming as main source of crop revenue; 
for those farmers, the 25 percent decline in export demand in a post-2017 era will be fully 
translated into a 25 percent decline in revenue.

Mindful of the skewed distribution of the revenue impacts towards those who grow sugar 
solely, we differentiate the analysis among groups of farmers. Table 3.4 splits the sample into 
categories on the basis of the revenue elasticity with respect to the shocks. Table 3.4a shows 
that in Fiji the average farm revenue for the group with rq=1 is about FJD 15 774 (USD 7 256) 
per year, which is lower than the average for the sample. For these farms that rely solely on 
sugar, the estimated amount of loss per farm will be about USD 7 256 x 0.25 = USD 1 814 
per year.

Previously from Table 3.3, it is to be noted that only 5 percent of the interviewed Fijian 
farms have negative revenue elasticities (the average revenue elasticity with respect to 
export demand shock is about -0.26 as Table 3.4a shows). The interpretation is that their 
income would rise when sugar production falls, precisely because this category of farms 
with negative rq can easily replace sugar with a higher value crop. Particularly for these few 
farmers with negative revenue elasticity, the average annual revenue is about FJD 25 571 
(USD 11 762) which is higher than the entire sample average. More importantly, the value 
per unit of land of the crop other than sugar is about FJD 6 229 (USD 2 865) which is 
also much higher than the FJD 3 164 per hectare they derive from sugar. So a 25 percent 
decrease in sugar export demand will boost production of these other crops and increase 
total farm revenue by -0.26 x 0.25 x 11 762 = USD 765. These crops happen to include 
vegetables and fruits, which may be highly priced for some seasons, unlike sugarcane for 
which the nominal price remains fixed all year long.
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Table 3.4 Key Statistics for variables by export demand shock on farmers’ revenue

(a)  Fiji
rq=1 1>rq>0 rq<0

Variables Unit Mean Standard 
deviation 

Mean Standard 
deviation 

Mean Standard 
deviation 

rq 1 0.69 0.24 -0.261 0.214
Age year 54.59 13.46 54.52 12.1 54 13.21
Years of Education year 8.46 3.97 8.79 2.95 7.63 4.17
Asset Index 18.51 15.04
Land area ha 8.67 7.52 8.06 6.21 5.61 3.64
Cane Yields t/ha 45.98 20.7 47.54 22.88 39.55 25.09
Sugar revenue/ha Fiji $ 3 678.29 1 174 604.09 3 802.27 1 830.94 3 163.98 2 007.13
OtherCrop rev/ha Fiji $ n.a 1 056 350.12 745.68 769.09 6 228.59 7 937.83
All crop revenue Fiji $ 15 773 9 904.47 16 198.26 10 557.33 25 571 33 979.00
N 71.00 95 9.00

(b) Madagascar
rq=1 1>rq>0 rq<0

Variables Unit Mean Standard 
deviation 

Mean Standard 
deviation 

Mean Standard 
deviation 

rq 1 0.59 0.24 -1.65 1.66
Age year 43.88 6.91 48.08 10.05 45.43 7.81
Years of Education year 9.3 2.911 9.46 3.13 8.64 3.5
Land area ha 6.98 6.74 9.46 4.55 6.21 3.35
Asset index plow 0.22 0.46 0.46 0.52 0.5 0.65
Cane Yields t/ha 46.27 9.94 49.87 14.16 44.27 21.61
Sugar revenue/ha Thousand 

Ariary
2 370.373 990.397 2 544.692 1 019.491 469.155 280.388

OtherCrop rev/ha Thousand 
Ariary

n.a 637.774 286.887 1 757.320 1 948.340

All crop revenue Thousand 
Ariary

19 300 20 500 31 000 18 900 10 400 4 761.634

N 50 13 15
Note: Approximately, 1Fiji$=0.46 USD and 1000 Ariary= 0.3 USD

For Madagascar, Table 3.3 shows that more than two-thirds of the surveyed small sugar 
farmers rely solely on the production of sugarcane as a source of revenue; the decline of 
the country’s export demand for sugar will reduce these farmers’ revenue by 25 percent. 
For those farmers who only grow sugar, Table 3.4b shows that the average sugar revenue is 
about USD 5 790 per year (which is lower than the whole sample average of USD 5 900) and 
their loss in revenue will be about USD 1 447 per farm.

In comparison with the Fiji sample, the number and proportions of Madagascar farms 
that benefit from a decline in sugar export demand (i.e the farms with rq<0) is relatively 
high. About one-fifth of the farms in the Madagascar sample will benefit from a decline 
in sugar exports because of their ability to use some of the land allocated to sugar to grow 
relatively high-priced and highly demanded crops (such as rice or maize). Table 3.4b shows 
that the average rq value for these categories of farms are -1.65 and that on a per hectare 
basis, the return from the other crops is about four times higher than the return from 
sugarcane production. The percentage increase in revenue for these farms as a result of a 
decline in sugar exports can be from two to six times larger, than the absolute value of the 
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percentage change in sugar export (as shown in the rq values in Table 3.3). These results are 
not surprising because in the areas where the survey was carried out, the famers may have 
just re-started their sugar activity after long lapses of no sugar activity and because growing 
some food crops other than sugar has always been their mainstay, especially during these 
no sugar cultivation periods.

Correlation between the revenue impacts and farm characteristics 

At this point, we can use the estimated revenue elasticities and the information we have 
obtained about the characteristics of these farms from these two samples to understand 
which farm characteristics (other than the degree of reliance on sugar and the farmers’ ability 
to substitute sugar for other activities) are most associated with the extent of the impacts 
of export demand shock on these small farmers’ income. To do so, we estimate equation 
(3.6), using a regression analysis separately for the two samples (Fiji and Madagascar). 
Simultaneously, we also extrapolate from the sample the multi-crop farmers, i.e. those who 
also grow crops other than sugarcane, to see if that sub-sample behaves differently from the 
group as a whole. The results are summarized in Table 3.5.

Table 3.5.  Correlation between income response to export shock and key farm 
variables

Fiji Madagascar
All farms Multi-crop farms 

(rq<1)
All farms Multi-crop farms 

(rq<1)
Dep. Var:  rq (Income response to export demand shock)
Ind. Var
Age (year) -0.015 0.056 -0.062 0.032

(-0.14) (+0.37) (-0.53) (+0.84)
Education (year) 0.044 0.69 0.026 -0.608

(+0.11) (+1.11) -0.71 (-0.71)
Distance to mills (km) -0.063 -0.005 n.s. n.s.

(-1.10) (-0.080)
Asset index (no. of plows 
or livestock)

0.014*** 0.012*** -0.308* -0.812*

(+14) (+11.17) (-1.89) (-1.94)
Land (ha) -0.067 0.226 0.007 0.18

(-0.33) (+0.73) (+0.44) (+2.60)
Sugar Yields (t/ha) 0.457*** 0.711*** 0.007* 0.024**

(+7.37) (+8.74) (1.74) (2.17)
Return from Other crop 
(USD/ha)

-0.052*** -0.043*** -0.003*** - 0.002***

(-21) (-16.41) (-11.46) (-3.80)
Constant 73.53*** 39.7*** 0.636*** -2.676

(+8.82) (+3.02) (+0.92) (-1.27)

No. of obs 175 106 74 27
Adj. R-Sq 0.76 0.78 0.69 0.62

Source: Author’s estimation

From Table 3.5, although many of the coefficients appear with the expected signs, it can 
be seen that the correlations between the revenue elasticities and variables such as wages, 
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education, and distance to the mills are weak. Contrastingly, the correlation between the 
revenue impact of the shock and the return on other agricultural activities is negative and 
statistically significant. This is as expected, because the elasticity measure is a function of 
the returns from other crops. In addition, although the coefficients on assets are statistically 
significant, it is puzzling why the correlation between farm assets and the revenue elasticity 
is inconclusive. While in Fiji the impact of export demand shock on farm revenue increases 
with farm assets, in Madagascar the opposite is true. This is perhaps partly due to the way 
the asset index was chosen; in Madagascar, asset is represented by the number of plows 
(which can also viewed as a capital input rather as wealth), whereas in Fiji asset refers to 
monetary values of assets such as livestock.

The undeniable conclusion from Table 3.5, however, is that for almost all samples, sugar 
yield increases with the revenue response to export demand shock. In other words, when 
sugar export demand increases (or decreases) the most productive sugar farms will gain 
(or lose) in total farm revenue more than other farms. More importantly, the value and 
significance of the coefficients are higher for the multi-crop farms than for those of the 
sample as a whole. This indicates that having high sugar yield and growing other crops 
is strongly associated with a higher revenue response to export demand shock. These 
results have significant implications for how farm productivity relates to supply shocks and 
diversification.

That the more productive sugar farms are more sensitive to sugar production shocks implies 
that negative supply shocks may compromise efforts aimed at increasing productivity. 
Higher productivity implies that farmers have invested to improve efficiency. But if, in 
addition to the price being fixed, their income shrinks due to a decrease in production 
dictated by the country’ s export demand, their ability to save and invest in order to improve 
their technology is severely hampered. This result highlights the impasse facing small farms 
with low productivity in developing countries; despite investment to improve efficiency, 
gains in productivity remain extremely fragile, especially in the presence of distorted or 
fixed prices (and when the absence of financial access to replace the lost resources suppress 
all incentives to renew efforts to raise productivity after a negative supply shock). In the 
end, therefore, the small farms’ productivity may never improve.

That the income vulnerability of most productive sugar farms appears to be higher for the 
multi-crop farmers implies that diversification to other crops may not necessarily shield 
small farms from any strong negative supply shocks deriving from its sugar activity. An 
explanation is that although posting higher returns in some cases, crop activities (other 
than sugar), remain a secondary activity with only a limited contribution to income (10 
percent in both country samples).

3.3.4 Sensitivity analyses 
The extent of the impacts of the export demand shock for the samples in this study is 
constrained by the farms’ land use and land availability. Despite indications, as seen in the 
previous section, that diversification may not fully shield highly productive small farmers 
from supply shocks, it is known that governments or managers of the sugar sub-sector may 
still want the average sugar farmer to diversify his activities to mitigate those impacts. For 
this purpose, we present scenarios in which we assume that farmers who have so far relied 
solely on sugar are offered an activity other than sugar that has a return per hectare that 
mimics the highest return in the location where they operate. We then estimate what their 
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return would be if the land released by the reduction in sugarcane production that follows 
the negative supply shocks were to be dedicated to these next-best activities.

We select the value of these next-best activities, which can also be temporarily seen as the 
opportunity cost of the land, to be equal to the average return per hectare of the crop grown 
by the few farmers that have a negative rq elasticity. Based on Table 3.4 shown earlier, these 
values of the next best activities are FJD 6 228.59 (mainly vegetables and fruits including 
coconuts) and MGA  1757.320 (primarily from rice and maize) per hectare for Fiji and 
Madagascar, respectively. Additionally, we vary the value of the export demand shocks from 
– 5 percent to -25 percent to see just how the revenue impact will change with the possible 
range of export demand shocks. The results of these sensitivity analyses are reported in 
Table 3.6.

The results of the simulation of crop diversification for sugar farmers are mixed. If, in Fiji, 
prior to the supply shock, an average sugar farm, one which grows only sugar, decides to 
grow vegetables or coconut for oil production on the supposedly released land after the 
shock, it will gain by about FJD 2 948 (about USD 1 356). In contrast, in Madagascar, the 
same type of average farmer who diversifies to maize and corn would lose MGA 2 753 000 
(USD 436). The explanation for such different outcomes is the available crop alternatives 
yielding returns higher than sugar for the Fiji sample, which is not the case for the 
Madagascar sample. The conclusion that in order to diversify farmers have to be offered 
the use of crops yielding higher returns than sugar is not new. What is important in these 
figures, especially in the case of Fiji, is that the increase in income from diversification can 
be significant, arriving at more than 30 percent above the ‘sugar-only’ revenue, assuming, 
of course, that sustainable markets for these higher-valued crops exist.

Table 3.6.  Small farmer’s revenue under diversification and export demand shocks

Fiji (Fiji $) Madagascar (thousand Ariary)
Export demand shock -25% -15% -10% -5% -25% -15% -10% -5%
Pre-shock with sugar only (1) 15 643 15 643 15 643 15 643 19 300 19 300 19 300 19 300

(9 948) (9 948) (9 948) (9 948) (20 500) (20 500) (20 500) (20 500)
After shock with sugar only (2) 11 732 13 296 14 078 14 861 14 500 16 400 17 400 18 400

(7 461) (8 456) (8 953) (9 451) (15 300) (17 400) (18 400) (19 400)

After shock with sugar+other 
crop (3)

18 591 17 411 16 822 16 232 17 900 18 500 18 800 19 000

(10 786) (10 353) (10 184) (10 049) (18 000) (19 000) (19 500) (20 000)
After shock Net gain from 
diversification(3)-(2)

6 859 4 115 2 744 1 371 3 400 2 100 1 400 600

(4 167) (2 500) (1 667) (833) (2 950) (17 705) (1 180) (590)
Pre-shock gain from 
diversification(3)-(1)

2 948 2 948 2 948 2 948 -1 452 -1 452 -1 452 -1 452

(3 020) (3 020) (3 020) (3 020) (2 753) (2 753) (2 753) (2 753)
N=71 N-=50

Source: Author’s computation
Note: the number in parentheses are standard deviation.Approximately, 1FJD=0.46USD and 1000 MGA= 0.3 USD

Following a supply shock, growing these alternative crops in the released land, instead of 
leaving the land idle, will be quite beneficial. For instance, with a supply shock of -25 percent, 
the average Fiji and Madagascar farmer (who have relied previously only on sugar) will 
see their incomes increase by FJD 6 859(USD 3 155) and MGA 3 400 000(USD 1 020). 
These amounts would represent about 40 percent (Fiji) and 18 percent (Madagascar) of 
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their current income under sugar-only activity. As expected, Table 3.5 shows that the gains 
from diversification are proportionate to the size of the land released because of the supply 
shock. At the minimal extreme, a -5 percent supply shock, the gains from diversification for 
the average monoculture farms amount to about FJD 1 371(USD 630) and MGA 600 000 
(about USD 180).

Our sensitivity analysis gives some idea of what the impact on revenue will be when farmers 
are given the opportunity to diversify vis-à-vis sugar. In other words, those with a revenue 
elasticity equal to unity are allowed to use the land released from sugar activity and to grow 
high value crops. The results show the importance of diversification and also indicate that 
in order to mitigate the impacts of the shock returns higher than sugar must be possible.

3.3.5 Guyana farmers and workers
Because both sugarcane production and processing are mostly taken care by GuySuco, 
the number of private farms and their contribution to the sugar sub-sector in Guyana are 
limited. In 2013, only 11 percent of 49 003 hectares of sugar land was farmed by private 
farmers in Guyana and only 42 private farmers were registered, each with an average of 
128.3 hectares of sugar land. In 2014, the number of certified private farmers dropped to 
25 because of increasing restrictions on applications for government authorization to grow 
sugar. A brief survey of these 24 farms shows that 11 of them have fewer than 10 hectares. 
Because of the small number of small-scale farmers, our snapshot survey has focused on 
GuySuco’s sugar workers.

The key statistics regarding the 91 Guyana sugar workers interviewed so far are as follows. 
Their average salary per week is GD 18 023 (about USD 87 per week, the equivalent of 
USD 4 528 per year) and in the case of 65 of these workers, the sugar industry is their only 
source of family income. Moreover, 64 of them are between 21 and 50 years of age and 
only two workers-farmers have more than a secondary school education. The results of the 
simulation in part II indicate that with real wages being fixed (i.e. high unemployment) 
in many low-income ACP countries, the elimination of the European Union production 
quota may lead to a 3.5 percent decline in employment, affecting both unskilled and skilled 
labor in the sugar industry. With the Guyana sugar sub-sector currently employing about 
16 000 workers, the loss in employment would affect the lives of 520 workers and their 
families directly. Because employment in the sugar sub-sector is often the only source of 
these workers’ incomes, the loss of their jobs would significantly worsen food insecurity and 
poverty problems. Detailed investigations on Guyana sugar workers and their livelihood 
are in progress, but the results so far regarding this small sample show their vulnerability 
to supply shock.

3.4 Summary of the findings and related policy 
implications

We employ a model that takes into account small farmers constrained by fixed amounts of 
land and fixed sugarcane prices in order to estimate the impacts on farmers’ revenues of 
the negative supply shock due to a fall in export demand. Results show that, on average, 
estimated revenue elasticities with regard to demand shock are high, meaning that these 
small farmers are highly vulnerable to a negative supply shock. The 25 percent decline in 
export demand (due to the elimination of the European Union production quotas) will 
affect farmers’ income by 19 percent in Fiji and 11 percent in Madagascar. The reasons are 
that the majority of the interviewed farmers rely on sugar alone as a source of income and 
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the value per hectare of the alternative crop is often below that of sugar. The impacts also 
vary depending on the level of farm assets and yields. We also performed some sensitivity 
analyses on how diversification may alleviate the negative supply shock to farm revenue 
and found that gains can reach 30 percent above the current average revenue.

The implication of these results for those looking for ways to improve small farm income 
is that by diversifying farm crop activity, that is by allowing farmers to use part of the land 
to grow other crops once the cut in sugar production has occurred, it is in fact possible to 
mitigate the supply shock. But the effect is beneficial only when the alternative crops yield 
much higher returns than sugar and when access to land is increased. It is, however, rare that 
in practice small farmers will instantaneously adjust to expanding the cultivation of crops 
other than sugar or will be able to immediately find new sustainable alternative agricultural 
activities with high returns. For these reasons, comprehensive extension programs and, even 
more so, market studies designed to identify additional crops for diversification shall be set 
up. It is only after these actions have taken place that diversification and, eventually, other 
projects, such as an increase in land use for small farmers, will become more profitable.

4. Alternatives for the ACP sugar industry 
after 2017

4.1 The major alternatives envisaged 
With the sugar sub-sectors in ACP countries and their farmers and workers almost certainly 
to lose income and jobs from the decline in sugar production and exports, many ACP 
governments started thinking about ways to ensure their survival in a post-2017 era. These 
strategies, however, did not always receive the requisite attention. But with the challenges 
of 2017 fast approaching, renewed efforts are underway to come up with effective and 
appropriate policies. In previous chapters, we have already touched on diversification at 
farm levels as an alternative to address farmer’s concerns. But in this chapter we will review 
some of the large-scale proposals being prepared, or already being implemented at both 
farm and processing levels, to address the sugar sub-sector’s future. Again, the discussions 
focus on the three countries, Fiji, Guyana and Madagascar, but the results may apply to other 
ACP countries, especially the low-income ACP countries which face greater uncertainties 
in a post 2017 era.

Not surprisingly, our investigation has already revealed that because these three low-
income ACP countries face similar problems in sugar production and trade, they also are 
likely to share the type of strategies need to revive the sugar industry. Table 4.1 summarizes 
the results of the surveys carried out in these three countries and shows clearly that the 
actions envisaged by these countries are based on two main ideas: (i) targeting domestic 
and regional sugar markets; and (ii) diversifying towards the production of ethanol (bio-
ethanol), and energy, alcohol, or other niche markets.
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Table.  4.1 Summary of Sugar Industry’s Alternatives to mitigate the post 2017 policy 
shock

Fiji Guyana Madagascar
(a)  Targeting Domestic and Regional Markets

Domestic market Maintain 25 000 tonnes/
year of domestic demand  

Replace the 98 000 tonnes/
year import by domestic 
production

Regional Market Expand fair-trade 
certification for the 
market in the Pacific, 
namely Australia and New 
Zealand and other Pacific 
neighbors.

Increase export to the 
CARICOM (a 80 000  
tonnes/per year market)

No specific target

(b)  Diversification
Energy generation 
(Ethanol, biofuel) 

Electricity generation 
Cogeneration (Rarawai) 14 
Mega-watt/hr, first phase

-Bioethanol plant (1 000 
litres of anhydrous ethanol/
day 

- Improve the currently 
broken and unprofitable 
cogeneration in Skeldon

-Achieve 116 thousand Hl 
pa , 84 000 hl of alcohol

Rum (Spirits)  No specific target No specific target No specific target
Molasses bottles Already launched
Other market niche Organic sugar (at 

experimental level)
Sources: Authors and FAO 2015 (Fiji, Guyana, Madagascar)

4.1.1 Targeting domestic and regional markets for refined sugar
Over the years, the high-priced and guaranteed quotas offered by the European Union 
and United States markets have led many ACP countries to segment their sugar market, 
exporting to the European Union and the United States while importing cheaper refined 
sugar from cheaper sources such as Brazil, the European Union, India and Thailand. But 
the predicted decline in exports that will derive from the post-2017 elimination of the 
European Union production quota and the loss of preferential treatment is leading them 
now to focus on the domestic and regional markets for refined sugar. Targeting domestic 
and regional markets principally makes sense for two reasons: the current low level of 
per capita consumption in their home markets and the rising demand for sugar in both 
domestic and regional foreign markets because of growth in both population and income.

In Madagascar, for instance, per capita consumption of sugar per year is only 6.9 kg, far 
below the average world sugar consumption level of 23 kg per person. It is true that for the 
period from 2009 to 2014, total sugar consumption in Madagascar increased on average by 
1.3 percent annually, along with population growth of 2.9 percent per year. But although 
production has grown, the bulk of the growth has gone to exports to fill the European 
Union quota. Domestic production, furthermore, is still growing slower than demand, 
which explains the ongoing increase in imports. The high population growth rate in 
Madagascar means that even if the country were to cease exporting sugar altogether and to 
focus instead on domestic demand, it would still require an additional 4 598 tonnes of sugar 
per year above its current supply (import plus domestic supply). To satisfy such an increase 
in demand, with an average cane-to-sugar ratio of 13 and a farm cane yield of 47 tonnes 
per hectare, the cultivation of an additional 59 800 tonnes of cane per year on an additional 
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1 271 hectares of land would be required. Such a response to domestic demand would 
provide sugarcane farmers with additional revenue of at least USD 1.2 million per year.

If, from its current level of 6.9 kg, the per capita consumption of sugar in Madagascar were 
to rise to 10 kg per year, an additional amount of 6 683 tonnes of sugar from 87 000 tonnes 
of sugarcane would be required on top of the current level of production. The additional 
sugar production would generate an extra USD 1.74 million of income to sugar farmers. (If, 
on the other hand, Madagascar were consuming at the world average of 23 kg per person, 
at the very least an additional 15 371 tonnes of sugar would be required every year). These 
income opportunities justify the focus on domestic markets.

In the case of Fiji and Guyana, the domestic markets are small because of the small size of 
the population but the prospect for increasing their shares in regional markets nevertheless 
is real. In Guyana, for instance, the 25 000 tonnes required to satisfy local demand is always 
met by the domestic sugar sub-sector plus imports, and the goal is to expand production 
and get a share of the 80  000 tonne-strong refined sugar annual demand that exists in 
the CARICOM region. Likewise, Fiji would like to expand into the Australian and New 
Zealand markets. In particular, it is hoping for fair-trade certification for sugar produced 
in all four of its mills so as to expand into the larger Pacific markets. This is what is behind 
Fiji’s interest in increasing its sugar production to 500 000 tonnes per year by 2017 or by 
2020 at the latest.

4.1.2 Diversification at the industry level
In line with the targeting of domestic and regional markets for exports of refined sugar, 
ACP countries such as Fiji, Guyana and Madagascar are also seeking to diversify into new 
sugarcane uses for these markets. In addition to the fear of the negative impact that the 
elimination of the European Union production quota will have, the principal motive for 
diversification through the transformation of sugar and its by-products into energy uses 
and other ‘niche’ products (such as organic sugar and rums) is that of reducing the risks of 
income loss due to total dependence on falling or volatile sugar prices. Projects of this sort 
have been implemented on a smaller scale in the past but are now being revisited to assess 
their longer-term viability.

Energy production (ethanol, biomass)

For Fiji and Guyana the ‘cogeneration’ concept which consists of having an electricity 
generating plant adjacent to the sugar mills and fed by bagasse from those same mills has 
long been dear to the sugar industry. The generating plants can feed back electricity and 
low pressure steam into the mills and can also sell the remainder of their electricity to 
the community at large. In the case of Fiji, the construction of the 14-megawatts Rarawai 
Cogeneration Plant (phase one of a 45 megawatt project) is near completion. Overall, 
the project is expected to use 250  000 tonnes of bagasse from the local sugar mill. The 
implementation problem in cogeneration often stems from a lack of appropriate storage 
for such a large amount of bagasse.This kind of project, one using by-products to generate 
energy for mills and communities, is expected to reduce dependence on energy from water 
or fossil fuels.

Guyana’s experience with cogeneration in the sugar industry is at best mixed. Since 
operations began in 2008, the output of electricity has failed to reach its planned goals and 
the plant has now deemed unprofitable. The main problems are those of poor planning 
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and of frequent work stoppages due to repair and maintenance problems and especially to 
shortages of the bagasse needed to feed the plant continuously. The lack of bagasse is due 
to storage and distribution problems, and not to the availability of bagasse at country level 
because, theoretically, Guyana’s sugar industry produces enough bagasse for the plant to 
run all year long. Moreover, the use of bio-ethanol is still in its early stages but the country’s 
goal is to produce 1 000 litres of anhydrous ethanol per year. 

In Madagascar, besides the interest in the use of bagasse and molasses, emphasis has been 
put on the use of sugarcane to produce ethanol. Producing ethanol directly from sugarcane 
juice is expensive but on a per hectare basis sugarcane yields higher ethanol content than 
any other feedstock, including other sugar by-products like molasses. For instance, a World 
Bank study (2011) outlines the high household demand in Madagascar for energy to replace 
charcoal and wood. Table 4.2 shows that with a sugarcane price of USD 20 00 per tonne as 
feedstock, the predicted adoption rate in an urban area would be between 16 to 30 percent 
and the inhabitants would be willing to pay would be about USD 0.55 to USD 0.70 per litre. 
The break-even cost for the investment in distilleries for a 30 years’ investment in ethanol 
based on a sugarcane price of USD 15.00 is at about USD 0.46 per litre, which implies that 
at the current sugarcane price of USD 20, the cost will be above USD 0.46 per litre but will 
be far below the USD 0.55 to USD 0.70 USD per litre selling price. But even if the ethanol 
price is USD 0.60 per litre, a market for ethanol production exists. This shows that there are 
some gains to be made for the sugar industry. In Madagascar, according to the World Bank 
study, production of sugar ethanol for household uses will provide a net present value of 
USD 454 million in revenue over a 30-year period.

Table 4.2.  Impact of Feedstock Prices on the Cost of Ethanol Production and 
Household Adoption in Madagascar

Price of feedstock (USD per tonne) 4 15 25 50 100

With sale of by-product
Price of ethanol (USD/litre) 0.19 0.33 0.48 0.73 0.86
Cost to household per annum (USD) 74 125 180 271 319
Urban adoption (%) 61 31 15 4 2
Rural adoption (%) 13 9 6 3 2

Without sale of by-product
Price of ethanol (USD/litre) 0.4 0.55 0.7 0.94 1.07
Cost to household per annum (USD) 151 206 261 348 396
Urban adoption (%) 22 10 5 2 1
Rural adoption (%) 8 5 3 1 0

Source: World Bank 2011.

Other products

In all three countries, the production of alcohol beverages from sugarcane has continued, 
but its impact on the sugar sub-sector’s revenue remains low due to tough competition 
from other sources of alcohol in both domestic and international markets. Other plans 
include the production of organic sugar which is costlier and appears unlikely to make 
headway in the market.
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4.2 The envisaged approaches
From the surveys it can be seen that the two main projects described above, namely, the 
targeting of domestic and regional markets and diversification, are based on two important 
approaches:(i) an increase in both cane and sugar production via increased productivity 
and land use and (ii) increased competitiveness of the sugar sub-sector as a whole.

4.2.1 Increases in production, land uses and yields
It seems at first counterintuitive that despite the prediction that their sugar export markets 
will shrink, ACP sugar sub-sectors especially in Fiji, Guyana and Madagascar still plan to 
invest in increased cane and sugar production. However, because of the still vast available 
lands, abundant labour and high productivity potential in these countries, the increase 
in cane and sugar production seems reasonable, especially in view of the goal to increase 
market shares in the domestic and regional markets.

Table 4.3 summarizes these goals. In Madagascar, perhaps because of the long dormant 
period mentioned above, and despite the huge domestic market potential, the sugar 
industry’s ambitions are still tempered. The modest goal prior to 2017 is to revitalize the 
idle mills and refineries, especially in Nosy Be and Brickaville, and reach the country’s full 
productive sugar capacity of 170 000 tonnes. In contrast, Guyana and Fiji are looking to 
reach 400 000 and 500 000 tonnes, almost the double of their current capacity, by 2020. These 
two last countries are planning on significant increased land use. But all three countries are 
preparing to increase their land productivity for cane production to at least 70 tonnes per 
hectare by 2017. In line with the planned increase in production and the greater trade with 
regional markets, they are also making efforts to obtain fair-trade certification.

4.2.2 Increasing competitiveness
The lack of competitiveness of the sugar sub-sector in the ACP low-income countries was 
demonstrated in the survey data and analyses described earlier. For instance, from the 
analyses done on the Fiji farms, it is worth recalling that the sugarcane price received by the 
small farmers is fixed at FJD 80 (about USD 36.8), and that the average gross farm margin is 
28 percent of total cane revenue. Farmers often complain that such prices and margins are 
too low. But the millers and refiners assert that the real impediment to competitiveness is 
the high cane cost required per unit of raw sugar so that raising the cane price would bring 
losses to the industry. With a cane-to-sugar ratio of 10 and an average national factory 
gate price of USD  541 per tonne of white sugar, the cost of sugarcane represents about 
68 percent, a sizeable chunk of the factory gate price. A similar situation applies to sugar 
industries in Fiji and Guyana and especially in Madagascar as the analyses discussed in the 
previous chapter have shown.

ACP governments and their private partners in the sugar sub-sector have long been aware 
that increasing the sector’ competitiveness remains the key challenge for those seeking to 
increase market share in both domestic and regional markets. Table 4.3 summarizes some 
of the current strategies that Fiji, Guyana and Madagascar are seeking to implement to 
deal with the approaching reduction of their exports to the European Union. We attempt, 
wherever possible, to attach some figures on the financial costs of these strategies. For all 
three countries, our survey results show that the two main drivers of the strategies for 
these three ACP countries are cutting production and transaction costs and, wherever 
possible, increasing technical efficiency. These two strategies are often intertwined because, 
improving cane yields and raising cane sugar content using better cultivation practices (e.g. 
the use of improved cane seeds and better irrigation systems) also helps reduce the cost of 
raw sugar.
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Table. 4.3 Main Approaches in preparation of the post-2017 era
Fiji Guyana Madagascar

(a)  Increase in production
Setting a production 
target:

Produce 4 million tonnes of 
cane and 450 to 500 thousand 
tons of raw sugar by 2017

Reach 350-400 000 tonnes 
by 2017 (doubling of current 
capacity):
Cost: 19bn G$ (91 million USD)

Restore full capacity 
(170 000 tonnes) 

Increased participation of 
private farmers and land 
uses

Increase in acreage from 44 to 
60 thousand ha by 2017
Land tenure reform 

From 42 to 150 farmers, and 
acreage from 6 456 to 8 876 ha

Re-starting plantation in 
Morondava, Brickaville

Increase cane yields per 
hectare

From 47t/ha to 70t/ha by 2017 Improve yields (from the current 
45 t/ha) but set no specific target

From 47 to 70 t/ha by 2017

Obtain and maintain fair-
trade certification 

Obtain certification for all 4 
mills (currently only one have 
it) 

Still in gestation Still in gestation

(b)  Improving competitiveness (productivity, cost efficiency)
Improvement of material 
vegetal and cultural 
conditions

-use of improved seeds to 
reach cane to sugar ratio of 9 
or below

- use of improved seeds; 
- elimination of 5th ratoon; 
reach cane to sugar ratio of 9 or 
below

-use of improved seedsto  
reach cane to sugar ratio of 
10 or below

Farm practices -crop husbandry

-cultural rotation and 
intercropping

Flood fallowing; annual tillage 
and planting program; cultural 
rotation.
Cost:1.4bn G$ (7 million USD)

-Cultural rotation

-Crop husbandry

Mechanization Mechanization program to cover 
an additional 10 000ha (from 
12 724 ha ) 25 % of sugar land) to 
22 724 ha); Cost 12.2 million US

No specific target

Efficient energy use Reduction of energy, water and 
transaction costs

Reduction of energy, water 
and transaction costs

Mill and Factory 
Equipment Replacement/
Upgrade/Maintenance

Upgrading mills, refineries

Cost: 86 million F$(40 million 
USD)

Replacement of centrifugal units; 
boilers etc.

Cost: 5.17 bn. G$ (25 million 
USD) 

-Replacement of all 
centrifuges
- New machines and 
equipment to be installed 
in Brickaville 
Cost:  unknown

Irrigation and 
infrastructure

Repairs of small dams

Installation of new 
irrigation systems for 
commercial farms

Transportation Reduction of transport 
inefficiency between farm and 
mills
Reduction of transaction cost 
especially along export routes

Reduction of transaction cost 
especially along export routes
(Reduction production cost by 
23%)

Improving road access to 
mills

Extension and Research -Sugar Research Institute of Fiji 
-Ministry of Agriculture/Sugar

-through CMCS, Ministry 
of Agriculture, FOFIFA

Human capital, labour 
skill

Training Training Training

Packaging and Promoting 
National Brand

Packaging factory in Lautoka
Fiji label

Demerara Gold and Demerara 
Brown

Madagascar label (organic 
sugar)

Re-organization of sugar 
farming

Consolidation (Alternative 
Livelihood Initiative)
Cost: more than 12 million 
USD 

Increase the participation of  of 
private farms

Encourage entry of small-
scale farmers

Source: Authors, adapted from various sources: International Monetary Fund (2013); Government of Madagascar: 
Ministry of Industry and Trade, Ministry of Agriculture 2006; Johnson (2015), Ramnarain (2015  Razafimaminirina 
(2015).
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In the list of cost reduction strategies, tackling the problems of high transportation costs 
from farm to mill is one of the top priorities. Sugar farmers often find themselves with 
difficult access to the mills, especially during the rainy seasons. The GuySuco in Guyana and 
the FSC in Fiji have integrated into their plans an increased role for the sugar corporations 
in ensuring transportation, at the very least to increase competition with private truckers. 
It is to be noted that high transportation costs are a problem not just for cane transport but 
for the distribution of inputs as well. Cost reduction strategies also include improving road 
and other communication infrastructures. Re-organization of sugar farming under the so-
called consolidation of small farms also figures among the proposed cost-cutting strategies 
but concerns have been raised about its feasibility. 

Improving technical efficiencies, however, is the issue dominating the concerns of these 
three ACP countries. As Table 4.3 shows, actions such as the mechanization of small-scale 
farming, improvement of mill capacity and productivity, and the improvement of farm 
practices are all aimed at increasing productivity at the farm and factory levels. The costs 
for some of these operations cited in Table 4.3 are for mere comparison and information 
only and in no way represent the actual social costs of these operations.

One important aspect of the competitiveness strategies that seems to have received much 
attention from the countries’ policy-makers is the role of human capital, of research and 
of extension. The results of our earlier farm and factory surveys show that farm heads 
and workers have just the bare minimum education needed to competently run a farm 
and therefore without improvement in their skills and without comprehensive extension 
programmes all these strategies may lead nowhere. Moreover, in many ACP countries the 
state of research and extension in agriculture, let alone in the sugar sub-sector, has been so 
neglected that the investments in financial and human capital needed to rebuild them have 
become enormous. Besides, crucial investments in marketing and labeling are needed to 
ensure that eventual increases in production will meet the preferences of consumers. These 
investments require careful marketing research and studies that also will emphasize the 
need for a strong human capital and research component.

4.3 Summary and remarks
While avoiding further details regarding the costs and benefits of the alternatives and 
strategies needed to manage the post-2017 era, this chapter seeks to emphasize that all is 
not lost and that the sugar industries in the three ACP countries under consideration have 
prepared plans and strategies to increase sugar production and improve competitiveness. 
The strategies discussed above signal an awareness of the challenges ahead, especially that 
of increasing market shares in both domestic and regional markets. An important impetus 
for the future is the knowledge that without its former preferential treatment, the ACP 
counties will now have to deal with the European Union as a major sugar competitor in 
those markets. European Union exports now stand at about 1.5 million tonnes but can be 
expected to increase by 40 to 50 percent in the post-2017 era. Such a challenge seems to 
have pushed these countries into looking for a way out.9

9 We have intentionally avoided  discussing the ‘Accompanying Measures’ clause in the ongoing EPA sugar 
negotiations in this chapter because despite their importance, it is beyond the scope of the study. The focus 
here was on discussing the measures taken by the ACP countries, albeit without any exhaustive estimation of 
their financial and social costs.
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5. Conclusion and some policy implications
ACP countries are seriously concerned about the impacts of the changes to the European 
Union sugar regime post 30 September 2017, on income and welfare of their sugar sub-
sectors.  However, estimating these impacts remains complex not because of methodological 
issues but because of the diversity in size and importance of the sugar sub-sector in the 
economies of ACP countries. Further complexities arise from the varying degree with which 
each link in the value chain is affected, from farm (farmers and farm workers) to factory 
(sugar corporations, millers and factory workers), regulatory (Government) and finally 
consumers. Past studies ignored impacts at individual levels of the value chain, which is 
a major deficiency if trying to formulate remedial policies to address the challenges being 
faced with the new European Union sugar regime post 2017, particularly in assisting the 
most vulnerable such as farmers and workers.

5.1 Approach
The approach employed in this study involves a combination of investigations at two 
different levels, using two different but complementary quantitative methods. At the ACP 
group level, we start with an accounting exercise that uses a CGE model to study the impact 
of sugar policy changes on the ACP as a group. We differentiate between low- and higher-
income countries to observe distinction of the policy impacts across income levels. We 
examine four different scenarios, using different rates of increase in European Union sugar 
production with different key assumptions on how extensive these increases would be and 
with key assumptions on the state of unemployment inside the European Union. The focus 
has mainly been on the impacts on sugar trade and welfare in ACP countries compared to 
the European Union, their main trading sugar partner.

At the country level, we employ a basic econometric model for small-scale, price-taking, 
land- constrained farmers to measure just how their income will be impacted by the 
elimination of the European Union production and import quotas and the move towards 
reciprocal preferential access. Unlike the first part of the analysis which uses secondary 
data from a GTAP database, this country and farm level analysis uses data compiled from 
the surveys we commissioned in Fiji, Guyana, and Madagascar. The macro results from the 
group level analysis are analysed at the farm level to see how they are transmitted to the 
smallholder farmers.

In addition to the quantitative analyses, the report summarizes the survey results and 
literature of alternatives being considered, or already implemented, by the governments of 
Fiji, Guyana and Madagascar to face the challenges of the post 2017 European Union sugar 
regime. The report provides information of specific actions and steps required to achieve 
these targets, as well a ways to improve competitiveness of the sugar sub-sectors in the three 
countries.

5.2 The main findings and implications

Impact of the new European Union sugar regime on the ACP economies

The new European Union sugar Regime post 2017 and the move towards reciprocal 
preferential access for sugar trade is expected to result in asymmetric outcomes. While 
European Union countries will benefit from a 10 percent increase in production (the 
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extreme value of the hypothesized shock), a 45 to 50 percent increase in sugar exports to 
ACP countries , a 7.0 percent reduction in consumer prices, and possibly enjoying increased 
employment as well, ACP countries will lose market share, not just to the European Union 
but in their domestic markets and intra-ACP trade. 

Paradoxically, it is important to stress that even with a large, hypothesized 10 percent 
increase in European Union production and 45 to 50 percent increase in sugar exports 
to ACP countries, the estimated USD 74 million decline in welfare in ACP countries, as a 
group, is relatively small for several reasons. Firstly, the Sugar Protocol which was a feature 
of the European Union policy to ACP countries under the first Lomè Convention signed 
in February 1975, allocated quotas to only 19 of the 71 ACP countries. These original 
19 Sugar Protocol quota holders account for 75 percent (USD 56 million) of the welfare 
decline in ACP countries. Secondly, because economies have diversified and contribution 
of the sugar sub-sectors to GDP has been considerably reduced as countries adjusted to the 
official expiration of the Sugar Protocol on 30 September 2009. Prior to this, the Special 
Preferential Sugar Agreement which allocated additional export quotas to ACP sugar 
exporting countries beginning in 1995 expired in 2006.

However, in several of the original 19 Sugar Protocol quota holders, where the sugar sub-
sector still contributes significantly to GDP (e.g. Guyana: 20 percent to GDP and to a lesser 
extent Fiji: 6 percent to GDP), the welfare decline will impact their economies significantly: 

• sugar exports to the European Union are expected to decline by 25 percent, valued at 
between USD 255 and 298 million (f.o.b);

• intra-ACP sugar trade will fall by 1 percent; and
• employment will be reduced by 3.5 percent.

A free EU-ACP sugar market will improve ACP welfare but reduce ACP 
sugar trade balance 

When the abolition of the European Union production and import quotas, coupled with 
the elimination of bilateral tariffs on refined sugar between the European Union and ACP  
take place, the welfare of ACP countries could increase by as much as USD 1.5 billion. Such 
a welfare increase would mainly be due to large endowments and terms of trade effects. 
The downside, however, would be that ACP countries would increase  sugar imports from 
the European Union. For instance, if the exports of sugar to the European Union from the 
higher-income ACP countries were to increase by 17 percent, its imports from the European 
Union would grow by 245 percent. The reason for this is that the European Union sugar 
would be cheaper than before the shocks and induce the ACP domestic sector to import 
more. It should be noted that we mention, cheaper  rather than “far more efficient”, because 
this eventuality will only occur if current levels of production support is maintained. In 
fact, in anticipation of loss in efficiency through increased production with the lifting 
of the production quota, the European Union is proposing a voluntary coupled support 
mechanism to be introduced from 1 October 2017 to 2020.

The direct implication is that in a post 2017 era, the competitiveness of the ACP countries 
will prove to be the key to  the survival of their sugar sub-sectors. The fear is that because of 
their lack of competitiveness, sugar factories in some ACP countries will be forced to close 
permanently, negatively impacting livelihoods of both farmers and workers  in low-income 
ACP countries.
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Competitiveness at farm and industry levels remains an issue

The lack of competitiveness at farm and industry levels continues to undermine efforts 
to ensure the survival of the sugar-subsectors in ACP countries: survey data show that 
cane-to-sugar ratio remains high at between 10:1 and 15:1 contributing to the high cost of 
production for sugar. In addition, ancient machine and processing equipment are major 
constraints to improving sugar production efficiency.As a result, the factory gate price of 
raw sugar in many ACP countries is almost equal, if not slightly higher, to the price of the 
refined sugar imported from Brazil or Thailand.

In the last part of this report, we have delved into the list of programmes that the sugar 
industries and the governments of the three ACP countries are putting in place to increase 
competitiveness. At the heart of their concern, is the need to increase productivity at the 
farm and factory levels and through better cane varieties, harvesting technologies and 
modernizing plant and equipment in sugar factories. Based on the survey results, it appears 
that the search to improve competitiveness is deemed more pressing than the urge to 
diversify sugar production at the industry level for two reasons. First, because targeting 
domestic and regional markets appears to be a feasible solution for the ACP sugar sub-
sector; per capita sugar consumption is still low but demand is rising as population and 
income grow. The other reason is that diversifying into co-generation of electricity and  
ethanol may be difficult because of insufficient and storage capacity for bagass for co-
generation and insufficient feedstock and biomass for ethanol production. 

Livelihood of smallholder farmers is at risk and reforms are needed

Sugar farmers in  the surveyed countries have small holdings and are price-takers usually 
without access to additional land for farming. For instance, in production year 2014/15, 
about 25 percent of sugarcane production in Fiji came from  farmers producing no more 
than 200 tonnes of sugarcane and almost 50 percent from farms producing no more than 
300 tonnes. Average farm sizes in Madagascar and Fiji, are 7.26 hectares and 8.13 hectares, 
respectively, and under the new European Union sugar regime, annual income will be 
less by 11 percent and 19 percent, respectively. In monetary terms, the loss incurred by 
sugarcane farmers in Madagascar is equivalent to the average per capita GDP of the country, 
while in Fiji, as opportunity and profitability decline at the farm level, younger farmers 
and/or younger family members are less inclined to take over the enterprise. Hence, with 
the current average age of farmers being more than 50 years old, the sustainability of the 
sugar industry in the middle to longer term looks extremely bleak. If Governments aim to 
maintain the importance of the sugar sub-sector in their economies, then remedial policies 
are urgently required.

Diversification at farm level is important 

One of the major policy options employed by countries which have undergone similar 
experience of reliance on a single traditional export crop has been to diversify their 
production base. In fact, survey data from Fiji and Madagascar support this assertion, 
indicating that mixed crop farms had better remunerative returns than farms that only 
monocropped with sugarcane. Hence, a consolidated diversification policy at the sub-
sector level is required to deal with the negative impact of the European Union post 2017 
sugar regime. Policy instruments to be adopted need to be based on sound comparative 
analyses, not only of farming activities but also farming systems. In adopting diversification 
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policies and strategies, cognizance of the costs involved, including compliance costs must 
be factored in.

On the industrial side, diversification has been occurring, and with post 2017 will accelerate, 
into non-sugar products such as co-generation of electricity and ethanol production. In the 
case of Fiji, the industry has set itself as the sugarcane industry so that the production of 
sugar does not have a dominant position. The areas of diversification includes cogeneration 
of electricity that is on-sold to the National Grid; production of ethanol to be used as “E10” 
blend for the local transport market and providing value adding through sugar refinery and 
retail packaging.

Although based on the present sugarcane production it could be concluded that cogeneration, 
at one of its major sugar mills, Rarawai, may not be economically viable. Since the 3 critical 
factors in a cogeneration project are capital cost, fuel and sale price of electricity, Fiji is well 
placed with 2 of the 3 factors being in its favour. The cogeneration project will be done in 
2 stages to ensure fuel sufficiency and to reduce the risk of spending capital ahead of time.

Other policy considerations should include the consolidation of smallholder land holdings 
to achieve economies of scale. Most of the current farm sizes, particularly the 10 acres 
(0.4 ha) model which was adopted by the sugar industry in Fiji during the 1960s, need 
serious revision. Recent revision of the agricultural land tenure system in Fiji provides 
the perfect opportunity for renewal of leases under better defined land parcels that will 
achieve economies of scale and help reverse the current rural-urban migration. With the 
proposed diversification efforts, Governments should not lose sight of the need for strong 
institutional support, particularly in research and development and extension services.

Market reforms to be continued

One striking similarity at country level that has emerged from the surveys is that the sugar 
sub-sector is run mainly by sugar corporations10. This kind of market model is not unique to 
the sugar sub-sector in ACP countries; it is common to many of the cash and export crops 
such as tobacco, spices, coffee, cocoa and tea that constitute the backbone of some countries’ 
agricultural returns and hence their tax revenues. The advantage of such a mechanism, 
regardless of the tax revenue debate, is that it provides solid institutional support to the 
sector and can even operate as a market agent for the sector in the international markets. 
The downside is that some of its decisions, such as price fixing, leave sugar farmers with 
limited  or no incentives at all.

Market reforms such as privatization of the mills (in Madagascar) and increased access 
to land and to financing or reforms (in Fiji) are important but these could be modified 
to include mechanisms to provide incentives to farmers. The civil unrest in the sugar 
producing zones in Madagascar in 2014 and 2015 is a reminder that more sugar market and 
labor market reforms are needed. Moreover, market reforms shall be conducted on both 
sides of the trading blocks and efforts from ACP countries to improve the competitiveness 
of their sugar sub-sectors will be in vain if the sugar production and exports of their trading 
partners continue to be subsidized.

10 In Madagascar, privatization is half done as the Chinese investor, COMPLANT, operates only 2 of the 5 
sites. The Government board, CMCS, manages the assets in the three remaining sites.
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5.3 Limitations of the study and the way forward
The first limitation of this study stems from the limited data available, especially at farm 
levels, for use in the quantitative analysis. Expanding the data and case studies at farm level 
and in additional ACP countries would be a worthy addition. Similarly, the information 
obtained about the returns on the possible alternatives to turn to in the post 2017 era has 
been sketchy, (even if that was not the intended goal). This has prevented us from providing 
an elaborate financial and social analysis of their possible implementation. It therefore 
would seem that the next logical step would be a close examination of the cost and benefits 
of the investment that many ACP countries are seeking in order to address the adjustment 
and survival of the sugar sub-sectors in a post-2017 era. A corollary of this would be that 
such study be performed in a dynamic setting to identify the long term implications of said 
investments.

This report is not meant to cover all the impacts that the elimination of European Union 
sugar production and import quotas are likely to have on the economically diverse ACP 
countries. Rather, it aims to highlight the real challenges facing the sugar sub-sectors in 
ACP countries and their most vulnerable economic agents, the smallholder farmers and 
workers. Results of our analyses show that if remedial actions are not taken to address the 
challenges that will face the sugar sub-sectors in ACP countries post-2017, then the impact 
on the economies of these countries, particularly on smallholders and farm and factory 
workers, will be severe.
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Appendix 1.  The aggregate regions and countries in the model

Region 
Abbreviation

Region Description Average GDP per capita 
(USD)

1 ACPL ACP low-income countries 1 078
2 ACPH ACP higher income countries 5 934
3 LDC Non-ACP Least Developed Countries 629
4 NCAmerica North and Central America 31 738
5 EU_25 European Union, group of 25 countries 35 952
6 Brazil Brazil 7 185
7 India India 1 096
8 AustraNZ Australia and New Zealand 39 337
9 Thailand Thailand 3 689
10 RestofWorld Rest of the world 5 434

Source: GTAP 2008 (Narayanan and Walmsley)

Note: 
 The ACP Group consists of 79 Member States: 48 countries from Sub-Saharan Africa, 
16 from the Caribbean and 15 from the Pacific. The countries are : Angola - Antigua 
and Barbuda - Belize - Cape Verde - Comoros - Bahamas - Barbados - Benin - Botswana 
- Burkina Faso - Burundi - Cameroon - Central African Republic - Chad - Congo 
(Brazzaville) - Congo (Kinshasa) - Cook Islands - Côte d’Ivoire - Cuba - Djibouti - 
Dominica - Dominican Republic - Eritrea - Ethiopia - Fiji - Gabon - Gambia - Ghana 
- Grenada - Republic of Guinea - Guinea-Bissau - Equatorial Guinea - Guyana - Haiti 
- Jamaica - Kenya - Kiribati - Lesotho - Liberia - Madagascar - Malawi - Mali - Marshall 
Islands - Mauritania - Mauritius - Micronesia - Mozambique - Namibia - Nauru - Niger 
- Nigeria - Niue - Palau - Papua New Guinea - Rwanda - St. Kitts and Nevis - St. Lucia 
- St. Vincent and the Grenadines - Solomon Islands - Samoa - Sao Tome and Principe 
- Senegal - Seychelles - Sierra Leone - Somalia - South Africa - Sudan - Suriname - 
Swaziland - Tanzania - Timor Leste - Togo - Tonga - Trinidad and Tobago - Tuvalu - 
Uganda - Vanuatu - Zambia – Zimbabwe.

Not all the countries are included in the GTAP database. The ACP higher-income group in 
the mode includes Botswana, Mauritius, Namibia, South Africa, Namibia, and some in the 
Pacific region. The EU-25 countries include Austria, Belgium, Cyprus, Denmark, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, Malta, Netherlands, Portugal, Spain, 
Sweden, United Kingdom, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, 
Slovenia, Slovak Republic.
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Appendix 2.  Industry-agreed targets for Fiji’s sugar industry
Year Type of 

Farm - based 
on tonnes of 

sugarcane 
produced 

Number of 
Production 

Units 
after exits/

entrants 

Total 
Ha. In 

Production 

Yield 
Levels 
(t/Ha) 

Yield 
Increase 

Year 
(%)

Target Cane 
Production

Recovery 
Level 
(%)

POCS TCTS Target 
Tonnes 
of Sugar 

Produced 

Target 
Increase/
Decrease 
in Sugar 

from 
Previous 

Year 
(tonnes) 

2015 Very Small < 
100 tc

5 000 5 000.0 50 4% 250 000     9 27 778 2 515

  Small (100-
200 tc)

5 500 11 000.0 50 4% 550 000     9 61 111 5 532

  Medium 
(200-300 tc)

4 500 13 500.0 52 8% 702 000     9 78 000 17 368

  Large (300-
500)

3 500 17 500.0 64 7% 1 120 000     9 124 444 29 708

  Commercial 
(500-1000)

770 7 700.0 70 8% 539 000     9 59 889 11 994

  Large Scale ( 
>1000)

22 330.0 75 7% 24 750     9 2 750 871

  Sub-Total/
Av.

19 292 55 030 60.17 6.36% 3 185 750     9 353 972 67 988

2016 Very Small < 
100 tc

5 000 5 000.0 52 4% 260 000     9 28 889 1 111

  Small (100-
200 tc)

5 500 11 000.0 54 8% 594 000     9 66 000 4 889

  Medium 
(200-300 tc)

5 000 15 000.0 56 8% 840 000     9 93 333 15 333

  Large (300-
500)

4 000 20 000.0 71 11% 1 420 000     9 157 778 33 333

  Commercial 
(500-1000)

840 8 400.0 77 10% 646 800     9 71 867 11 978

  Large Scale ( 
>1000)

27 405.0 85 13% 34 425     9 3 825 1 075

  Sub-Total/
Av.

20 367 59 805 65.83 8.99% 3 795 225     9 421 692 67 719

2017 Very Small < 
100 tc

5 000 5 000.0 55 6% 275 000     9 30 556 1 667

  Small (100-
200 tc)

5 500 11 000.0 59 9% 649 000     9 72 111 6 111

  Medium 
(200-300 tc)

5 500 16 500.0 61 9% 1 006 500     9 111 833 18 500

  Large (300-
500)

4 500 22 500.0 78 10% 1 755 000     9 195 000 37 222

  Commercial 
(500-1000)

920 9 200.0 83 8% 763 600     9 84 844 12 978

  Large Scale ( 
>1000)

35 525.0 85 0% 44 625     9 4 958 1 133

  Sub-Total/
Av.

21 455 64 725 70.17 6.93% 4 493.725     9 499 303 77 611

Source: Johnson 2015 (Adapted from SAP 2013 – 2017)
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