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Summary (Dutch)  
 

In deze masterproef bekijken we de impact op het klimaat van een belasting op vlees in België. De 

studie is opgebouwd uit drie grote hoofdstukken, namelijk een literatuurstudie, een onderzoek naar 

het effect van een vleesbelasting in België en een afsluitend hoofdstuk met beleidsaanbevelingen. 

Het eerste hoofdstuk bestaat uit een literatuurstudie waarin we de impact van vlees op het klimaat 

toelichten. We bespreken het belangrijke rapport livestock’s long shadow (FAO, 2006) dat een 

uiteenzetting geeft over de impact van vleesproductie en -consumptie op het milieu. Ondanks een 

onenigheid in de academische wereld over het exacte aandeel van vee, valt niet te ontkennen dat 

vlees een significante bijdrage levert in de uitstoot van broeikasgassen. Verder bekijken we ook het 

onrustwekkende vooruitzicht van de stijgende vleesconsumptie. Wereldwijd wordt deze verwacht 

meer dan te verdubbelen tegen 2050 (FAO, 2011). Hoewel de aandacht voor het probleem wel 

groeit, is een meerderheid van de consumenten zich jammer genoeg nog steeds niet bewust van 

een link tussen het vlees op ons bord en de klimaatopwarming (Wellesley, Happer, & Froggatt, 

2015). We vervolgen de literatuurstudie met een pleidooi voor een verandering in het globale 

voedingspatroon. Een overheid kan deze verandering op verschillende manieren bewerkstelligen. 

In deze masterproef opteren wij voor het gebruik van middelen die de relatieve prijs van vlees gaan 

beïnvloeden, met name een belasting op vlees. We baseren ons hier op vier argumenten. Allereerst 

menen we dat dwingende maatregelen het meeste effect zullen hebben in het bereiken van een 

verandering in consumptie (Lööv et al., 2013; Nordgren, 2012; Ripple et al., 2014; Wellesley et al., 

2015). Ten tweede hopen we dat een vleesbelasting zal bijdragen tot het verhogen van het 

algemene bewustzijn (Randall, 2014). Ten derde bleken belastingen in het verleden reeds een 

goede manier om ongezonde eetgewoontes te beïnvloeden (Niebylski, Redburn, Duhaney, & 

Campbell, 2015). Ten vierde is er bij het heffen van een vleesbeslasting sprake van een dubbel 

dividend. Er is een dubbele winst voor de gemeenschap door het verlagen van vleesconsumptie 

enerzijds, en door de verhoogde overheidsinkomsten anderzijds (Simon, 2013). 

In het tweede deel van deze masterproef schatten we wat de impact van een belasting op vlees in 

België zou zijn. We kiezen ervoor om een gedifferentieerde consumptiebelasting te schatten op 

rund, varken en kip in België. Onze analyse bestaat hierbij uit drie stappen. In een eerste stap 

schatten we de vraag naar vlees met behulp van het QUAIDS model. Hierbij bekomen we prijs- en 

inkomenselasticiteiten voor de drie soorten vlees. De elasticiteiten worden geïnterpreteerd en 

geven reeds een eerste indicatie over de effectiviteit van een belasting op vlees in België. In een 
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tweede stap gaan we op zoek naar het optimale niveau van een vleesbelasting in België. We 

berekenen deze belasting door de emissie-intensiteit van elk product te vermenigvuldigen met de 

sociale kost van de uitstoot. De nodige data halen we uit onderzoek van Weiss & Leip (2012) en van 

IAWG (2015). In een derde en laatste stap schatten we de procentuele daling in de uitstoot van 

broeikasgassen in de vleessector in België ten gevolge van de prijsverhoging door belasting. 

Hiervoor gaan we kijken naar de geschatte verandering in consumptie van de drie goederen ten 

opzichte van 2010. We concluderen dat een gedifferentieerde vleesbelasting een verandering in 

uitstoot van 7.09 tot 9.59% teweeg brengt. Een belasting op het milieu-belastende rundvlees 

brengt echter een verrassend kleine verandering in uitstoot teweeg, gelijkaardig aan een belasting 

op kip. Terwijl een belasting op varken een veel grotere daling in uitstoot veroorzaakt in België. 

(Figuur 3.3.1) 

Figuur 3.3.1: Procentuele daling in de totale uitstoot van rund, varken en kip in vergelijking met de uitstoot in 2010. 

 

In een afsluitend hoofdstuk geven we een aantal beleidsaanbevelingen. Zo zijn we van oordeel dat 

het heffen van een belasting op vlees in eerste instantie moet aangevuld worden met andere 

beleidsmaatregelen. Ten eerste vinden we dat er maatregelen genomen moeten worden om het 

tekort aan kennis bij de bevolking weg te werken. Ten tweede pleiten we voor een afschaffing van 

subsidies aan de vleesindustrie in Europa. Ten derde geven we enkele suggesties voor het 

zorgvuldig gebruik van de inkomsten die worden gegenereerd door de belasting.  
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1. Introduction 

 

Sustainability is a hot topic these days. Although the awareness of human responsibility in global 

warming has been increasing in recent years, the attention going to the impact of livestock on the 

environment is still relatively low. Nevertheless, the livestock related share of greenhouse gas 

(GHG) emissions is comparable to the share of the transport sector. Additionally, worldwide meat 

consumption has been increasing and does not show any tendency to slow down. The time to 

undertake action and reverse global warming is now and a perfect start would be to address 

worldwide meat consumption. The everyday choice of a consumer has a far bigger impact on the 

environment than many people realize. Luckily for the environment and for health, the attention 

going to possible measures to cut down global meat consumption is increasing. Political action to 

reduce the consumption of meat in Europe is setting its first steps. In 2013, a tax on meat was 

proposed in Sweden. In April 2016, the Danish Council of Ethics recommended the implementation 

of a beef tax.  

The goal of this master’s thesis is to investigate the implications of a tax on meat as a policy 

instrument to reduce GHG emissions in Belgium. The research is divided into three main chapters. 

In a first chapter, we assess the current literature on the relation between the environment and 

livestock. We discuss the need for a dietary shift and possible policy options to achieve this shift. In 

a second chapter, we conduct our research and investigate the research question. Our main goal is 

to assess the impact of a climate tax on beef, pork and poultry. We choose for the adoption of a 

differentiated consumption tax. Here, we follow a three-step approach in order to estimate the 

impact on the climate of a tax on meat in Belgium. A first step includes the estimation of pre-tax 

demand, using the Quadratic Almost Ideal Demand System (QUAIDS) model. We estimate price- 

and income elasticities and the pre-tax expenditure shares. In a second step, we calculate a 

Pigouvian tax level for beef, pork and poultry in Belgium, incorporating the GHG-related negative 

externalities. In a third step, we calculate the emission reductions in the livestock sector in Belgium 

as a consequence of the differentiated consumption tax. In the last chapter of this master’s thesis, 

we focus on possible additional policy measures, acknowledging that the one perfect proposal that 

will solve the problem of excess meat consumption does not exist. 
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2. Literature Review  

 

The attention going to global warming and GHG mitigation is on the rise (Wirsenius, Hedenus, & 

Mohlin, 2011). In November 2015, several international parties met at the United Nations (UN) 

Conference in Paris to reach an agreement on climate change mitigation. The 195 countries 

negotiated toward an ambitious plan to keep global warming well below 2°C compared to pre-

industrial levels (UNFCCC, 2010). This master’s thesis zooms in on the impact of meat on the 

environment and possible mitigation strategies. More specifically, we estimate the impact on the 

climate of a tax on meat in Belgium. 

In this chapter, we review the impact of meat production and consumption on the climate. 

Livestock affect the environment in a number of ways (paragraph 2.1). Above that, the expectations 

regarding the evolution of global meat consumption in the future are worrisome (paragraph 2.2). 

The predictions about the growing and harmful GHG emissions highlight the need for mitigation 

measures. Paragraph 2.3 discusses the possibility for climate change mitigation that lies in a dietary 

shift and goes deeper into the problem of the current awareness gap. Despite the urgency of the 

climate change problem and the growing attention for global warming, public ignorance concerning 

the role of livestock in this matter, is still abound. Paragraph 2.4 addresses the policy instruments 

to achieve a dietary change. Finally, we justify the choice for a meat tax as a policy instrument that 

aims at accomplishing a change in consumption patterns by discussing advantages and 

disadvantages of a meat tax in paragraph 2.4.1. 

 

2.1 Problem assessment 
 

In 2006, a study conducted by the UN’s Food and Agricultural Organization (FAO) brought the 

magnitude of the emissions of GHGs as a consequence of meat and dairy production to the 

attention. This study, named livestock’s long shadow (FAO, 2006), claimed that livestock production 

is responsible for 18% of humanly induced GHG worldwide. Ever since, there have been several 

studies adjusting this number both upward and downward. Estimates of the share of livestock 

production in global GHG emissions now range from 8 to 51% (Herrero et al., 2011). This discussion 

about the exact numbers should not disturb the fact that livestock play a major role in climate 

change. Albrecht & Vandenberghe (2015) presume that livestock have a share of 14,5 to 18% in 
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humanly induced GHGs worldwide. As for Europe, the share is estimated between 12 and 17% 

(Albrecht & Vandenberghe, 2015).  

According to the FAO study, livestock disturb the climate in a number of ways (FAO, 2006). First of 

all, livestock play a key role in water depletion and pollution (2.1.1). Secondly, they have an 

enormous impact on biodiversity (2.1.2). Last, they contribute to climate change and air pollution 

(2.1.3). The effect of livestock on the climate can be direct or indirect. In the paragraphs below, we 

will briefly elaborate on all these items in order to fully understand the concrete impact of livestock 

on the environment.  

2.1.1 Water depletion and pollution 

The FAO estimates that livestock have a share of more than 8% in global anthropogenic water use. 

The majority of this water (almost 90%) is used as an input factor for animal feed production, mostly 

barley, maize, wheat and soybean. A minor part of the water is employed during the production 

process. For example to clean and wash the animals and the production units, for cooling food 

products and for waste disposal or as drinking water for the animals. Next to the water depletion, 

livestock also play a role in water pollution. FAO names livestock the “largest sectorial source of 

water pollution” (FAO, 2006, p. xxii). Animal waste, antibiotics and hormones, chemicals, fertilizers 

and pesticides used for feed crops are the biggest sources of water pollution stemming from 

livestock production. (FAO, 2006) 

2.1.2 Impact on biodiversity 

It is important to take the impact of animal production on biodiversity into account. The FAO states 

that “livestock play an important role in the current biodiversity crisis, as they contribute directly or 

indirectly to all these drivers of biodiversity loss, at the local and global level” (FAO, 2006, p. 182). 

This assessment is very complex and therefore not quantified, but to give a broad idea, the FAO 

names some examples in which livestock influence biodiversity. For example, deforestation as a 

result of the use of land might have an impact on habit destruction, fragmentation and degradation. 

Furthermore, livestock contribute to climate change and air pollution, which in turn affects 

ecosystems. Additionally, overexploitation of species, invasive alien species and the consequential 

diseases, have an impact on the ecosystem. (FAO, 2006)  

2.1.3 Climate change and air pollution 

Carbon Dioxide (CO2), Nitrous Oxide (N2O) and Methane (CH4) are the three GHGs emitted by the 

meat sector, representing respectively 27, 29 and 44% of total livestock induced GHGs worldwide. 

A large share of these emissions originate during feed production. Namely 45% of the total 
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emissions of the livestock sector is the result of production, processing and transportation of feed. 

The other 55% is the result of the livestock production itself, namely enteric fermentation, energy 

use and manure storage and processing. (FAO, 2013) 

Cattle (beef and dairy products) are by far the biggest emitters of GHGs, representing 65% of total 

sector emissions worldwide. The main source of these emissions come from the enteric 

fermentation, characteristic to ruminants, followed closely by feed fertilization. On the other hand, 

the emissions coming from pork, buffalo, poultry and small ruminants like sheep and goat, each 

vary between 6.5 and 9% of total sector emissions. The FAO does however highlight the significant 

heterogeneity in GHG emissions between farmers and production methods. (FAO, 2013)  

 

2.2 Future prospects 
 

The major concern actually is the worldwide demand-driven growth of GHG emissions stemming 

from the meat- and dairy sector. Given the fact that meat production is a large sectoral source of 

GHG emissions, this is a worrisome evolution. A study conducted by Caro, Davis, Bastianoni, & 

Caldeira (2014), describes the emissions of GHGs related to livestock production in 237 countries 

during the last five decades (1961-2010). They find that GHG emissions related to livestock 

increased by 51% between 1961 and 2010, despite an increase in production efficiency in 

developed countries. The main driver behind this worldwide trend is the demand for meat in the 

diets of the globally growing middle class.  

The FAO estimates that the demand for meat products will continue to grow in the future. Global 

meat demand is projected to increase by 73% by 2050 compared to their levels in 2010. (FAO, 

2011). Delgado, Rosegrant, & Meijer (2001) name this increasing consumption of meat and dairy 

products the Livestock Revolution. The upward trend has three major causes: the increasing 

demand for meat is the consequence of the growing world population, increasing incomes and 

urbanization (Delgado et al., 2001; FAO, 2013).  

A distinction has to be made between developing and developed countries. Even though we divide 

the world in these two regions to elaborate on the trend, we have to bear in mind that there is a 

large heterogeneity within these two parts of the world as well (Boey, 2016).  

The increase in the consumption of meat is mainly due to a dramatic rise in the demand for meat 

products in developing countries, as an attempt to catch up with Western food patterns. The 
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consumption of meat in developing countries increases as incomes are rising. This phenomenon is 

known as the Protein Transition (Wellesley et al., 2015). The transition, combined with the 

population growth and urbanization are the main drivers behind the growing demand for meat in 

developing countries (Delgado et al., 2001). Nevertheless, a large number of developing countries 

are not participating in this Meat Revolution: the consumption growth is mainly driven by a number 

of large countries like China and Brazil (Alexandratos & Bruinsma, 2012; Delgado et al., 2001). 

Alexandratos & Bruinsma (2012) predict that growth rates in developing countries will decline in 

comparison to the number caused by the great push in China and Brazil.  

On the contrary, the demand for meat in developed countries is slowing down, stagnating or even 

reversing at very high levels. This trend is the consequence of saturated markets and an increasing 

concern about the health and environmental effects of eating meat. (Alexandratos & Bruinsma, 

2012; Delgado et al., 2001; Steinfeld et al., 2006; Wellesley et al., 2015). 

 

2.3 Mitigation potential 
 

Given the fact that the emissions of livestock-related GHGs are projected to grow in the future, 

measures have to be taken urgently. The most frequent suggestion is to undertake several 

technological efforts in order to reduce the emissions of GHGs stemming from the livestock sector. 

Examples of technological measures are carbon capturing and sequestration (CCS), agricultural 

intensification to reduce deforestation and improved efficiency and diets to reduce CH4-emissions 

(FAO, 2006). The organization estimates that a 30% cutback in GHG emissions could be achieved if 

all producers would follow the technologies that are currently used by the 10% lowest emitters in 

their region (FAO, 2013).  

However, more and more academics agree that technological measures alone will not suffice. Next 

to the technological efforts, additional measures will have to be implemented in order to reach the 

2°C target. Edjabou & Smed, (2013) blame the following two arguments for the limited potential of 

technological efforts to reduce livestock GHG emissions. First of all, a lot of the emissions are 

related to the intrinsic characteristics of the animals and are therefore impossible to adapt in a cost 

effective way. Secondly, a majority of the emissions (70%) has a non-point source character 

(Wirsenius et al., 2011).  
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The emphasis on technological improvements in mitigating climate change might lead to a 

minimization of the important climate choices that every consumer makes day after day. (Albrecht 

& Vandenberghe, 2015). In the next paragraph, we will explore the need for a dietary shift in the 

first place (paragraph 2.3.1). Secondly, we will argue that the time to start working on this 

consumption change is today (paragraph 2.3.2). 

2.3.1 Dietary shift 

There is a growing consensus in the academic world that, in addition to technological measures, a 

dietary shift has to occur. Altering our food pattern in favor of eating less meat and dairy products 

could and should play a key role in climate change mitigation (Bailey, Froggatt, & Wellesley, 2014; 

Bellarby et al., 2012; Garnett, 2009; Hedenus, Wirsenius, & Johansson, 2014; Stehfest et al., 2009; 

Westhoek et al., 2014; Wirsenius et al., 2011). Garnett (2009) states: “While technological and 

managerial innovations are vital, the global community is unlikely, with these alone, to achieve the 

deep emission cuts that are needed. Substantial reductions in meat and dairy consumption are 

needed” (Garnett, 2009, p. 500). Bailey, Froggatt, & Wellesley (2014) confirm that technological 

changes and innovations alone do not suffice to halt the global temperature rise to 2°C maximum. 

They argue that individual and societal changes should occur to reach the temperature target. 

Hedenus, Wirsenius, & Johansson (2014) have the opinion that, unless some unseen technological 

improvements occur, reducing the ruminant meat and dairy consumption is unavoidable if the 

target is to be reached. Bellarby et al. (2012) argue that a reduction in the consumption of livestock 

products and a reduction in food waste are the most effective in delivering environmental benefits. 

Westhoek et al. (2014) investigate the consequences for the environment and for human health of 

a dietary shift from meat and dairy products to plant-based foods in the EU-27. The study concludes 

that reducing livestock production by 50% as a consequence of changing our diet, would lead to a 

decline in GHG emissions in Europe of 25-40%.  

A dietary shift will decrease the cost of achieving the climate change target. Stehfest et al. (2009) 

discuss the impact of dietary changes on the climate by using an integrated assessment model 

(IAM). The model evaluates the long term dynamics of a global change by taking factors like 

demographics and development into account. The authors find that, by shifting toward a low-meat 

diet, the costs of achieving the 2 degree-target could be reduced by 50% compared to the reference 

case. Stehfest et al. (2009) contribute this decreasing cost to a double effect. First of all, a dietary 

shift would have a dramatic effect on land use because of the reduction of grazing herds and 

feeding crops. Secondly, there would occur a significant reduction of CH4 and N2O emissions, 

emitted directly by livestock. 
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Besides a positive effect on the climate, which is the focus of this master’s thesis, adapting our diets 

in favor of eating less meat would imply other advantages. For example, firmly reducing or 

abolishing the global consumption of meat and dairy products would help to reduce or even 

eradicate hunger worldwide as the production of animal food could be replaced by crops for human 

consumption (Bailey et al., 2014; Godfray et al., 2010; Goodland & Anhang, 2009). Reducing our 

meat consumption would also be beneficial for animal welfare (Simon, 2013; Singer, 2009). Above 

that, the consumption of meat raises a number of health concerns (Bailey et al., 2014). There is 

evidence of a link between illnesses and the consumption of animal products (Simon, 2013). Studies 

find a causal relationship between meat consumption and welfare diseases like cardiovascular 

diseases (McAfee et al., 2010; Micha, Wallace, & Mozaffarian, 2010), type II diabetes (Aune, Ursin, 

& Veierød, 2009; Feskens, Sluik, & van Woudenbergh, 2013; Micha et al., 2010; Pan et al., 2011), 

colorectal cancer (Anand et al., 2008; Corpet, 2011; Larsson & Wolk, 2006) and obesity (Rouhani, 

Salehi-Abargouei, Surkan, & Azadbakht, 2014). The FAO mentions a relationship between 

agricultural production and war and conflict in some parts of the world, as agriculture contributes 

to environmental degradation (FAO, 2006).  

2.3.2 Moment of change 

Despite the urgency of the global warming problem, there has been paid very little attention to the 

role of livestock in climate change and the mitigation potential of a dietary shift. In the past and 

current debates concerning climate change, the meat-industry has often been overlooked as a 

substantial source of humanly-induced GHG emissions. The focus was mainly put on the energy or 

transport sector, despite the fact that the contribution of livestock agriculture to climate change is 

comparable (Bähr, 2015; Bailey et al., 2014; FAO, 2006; Nordgren, 2012; Randall, 2014; Wirsenius 

et al., 2011).  

Since the FAO-study in 2006, the awareness of the impact of livestock on the climate has been 

increasing slowly. More and more people in Western countries are realizing the impact that meat 

has on both our health and the environment. This is illustrated by the increasing success of private 

initiatives like Dagen Zonder Vlees in Flanders or Meatless Mondays in the United States (US) 

(Simon, 2013). Little by little, governments are starting to see the possibility of a dietary shift as 

part of the post-2015 development agenda. Wellesley et al. (2015) refer to this point in time as a 

moment of change. Policy-makers should use this specific time spirit to start emphasizing the 

necessity of a global dietary shift. 
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However, despite the slowly increasing awareness of the impact of livestock on the environment, 

there is still a long road ahead. A recent study done by Chatham House shows that, although the 

majority of the participants in this report (83%) recognize the human responsibility in climate 

change, a quarter of the respondents is totally unaware of a link between the production of meat 

and dairy products and climate change (Wellesley et al., 2015). Consequently, there still is great 

potential for further improvement of the awareness shortage. 

 

2.4 Policy instruments 
 

As we concluded in the last paragraphs, there is no doubt that a dietary shift should take place 

rather sooner than later. However, the public unawareness about the role of livestock in climate 

change is very high. Consequently, in order to achieve this dietary change, there is need for 

supportive management, decent institutional frameworks that provide the necessary incentives 

and pro-active governance (FAO, 2013). Despite the fact that there is consensus about the need to 

alter our food patterns, there is widespread disagreement regarding the optimal way to act. There 

are different actors who could accelerate or push toward a dietary shift.  

According to the Chatham House, there is no question about the role of the government in this 

matter. The government is the only instance that possesses the necessary resources and capacities 

to correct the market. In a large-scale study, the Chatham House countered the fact that a change 

in dietary patterns would be nearly impossible to achieve. This excuse is often used by politicians 

as a reason not to undertake the required action. In their report Changing Climate, Changing Diets. 

Pathways to Lower Meat Consumption, they argue that a dietary change is indispensable when 

aiming to keep global warming below the 2°C. The recommendation of the report is very 

straightforward: only governments are capable to take the lead and to encourage citizens to change 

their eating habits. Additionally, they found that the public expects this to be the responsibility of 

the government. (Wellesley et al., 2015) 

Although a wide range of possible government interventions is available, the willingness to invest 

in changing our dietary patterns today is almost non-existent. When deciding on a strategy, it is 

important for policy-makers to adapt the measure to the diversity of the different groups in society. 

The Chatham House report states that “locally determined conditions are an import factor in 

influencing individual food practices” (Wellesley et al., 2015, p. 17). The socio-cultural and political 

context plays an important role in influencing consumer behavior. (Wellesley et al., 2015) 
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Policymakers can opt for a range of diverse instruments to achieve a reduction in the consumption 

of meat. A first category of instruments is called Inform and Empower measures. A policy maker 

could opt to use diverse media to provide the necessary information to the public in order to obtain 

a voluntary change in diet. Examples of Inform and Empower measures are product labelling and 

certification, public information campaigns, sustainable dietary guidelines and nutrition education. 

A second category of measures are the Guide and Influence measures, for example food positioning 

in super markets, manipulation of menus or improving access to alternatives. A third category of 

policy options are the options that fall under the name Incentivize, Discourage and Restrict or 

Coercive Measures. These measures influence the behavior of the consumer by manipulating the 

price and choice editing. In this category we find command-and-control instruments like public 

guidelines and regulations, restriction on advertising or a ban on the sale of certain products. In this 

third category of measures, we also categorize the price-based approaches like taxes and subsidies. 

(Wellesley et al., 2015; Wirsenius et al., 2011)  

2.4.1 Meat tax  

As described in the last paragraphs, livestock have a great impact on the climate. Given the 

forecasts of increasing meat consumption, action has to be undertaken soon. Academics agree that 

a dietary shift has to take place. There exist several policy measures to achieve such a change. In 

this master’s thesis, we choose to look at the possibility that lies in the implementation of a tax on 

meat in Belgium. There exist a variety of arguments to convince that the implementation of a meat 

tax is a cost-effective and justified instrument. We go deeper into this arguments in the following 

paragraphs. 

A first argument to opt for a tax on meat is the idea that voluntary behavior changes are insufficient, 

so coercive measures have to be implemented (Nordgren, 2012). An advocate of taxing meat was 

the Swedish Ministry of Agriculture in 2013. The Ministry of Agriculture wrote a report defending a 

European tax on meat. The rationale was that deliberate actions have to be accompanied by 

regulation (Lööv et al., 2013). Wellesley et al. (2015) argue that, when aiming at a change in 

consumption patterns, price-based approaches are the most effective. An article by Ripple et al. 

(2014), states that “Implementing a tax or emission trading scheme on livestock’s greenhouse gas 

emissions could be an economically sound policy that would modify consumer prices and affect 

consumption pattern” (Ripple et al., 2014, p. 3). A second argument to opt for a meat tax is the fact 

that the implementation will raise awareness about the environmental impact of livestock 

production and affect the attitude toward the consumption of meat (Randall, 2014). A third 

argument is the fact that levying a tax on meat is justified out of a health perspective (Randall, 
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2014). Consistent evidence is found to ensure that sufficiently high taxes are indeed a good 

instrument to influence unhealthy diets (Niebylski et al., 2015). A fourth argument in favor of 

implementing a meat tax is the theory of the double dividend. This theory states that, when levying 

a tax that covers the externalities, there is a double profit for the society. First, there is the boost 

for the government revenue and secondly, consumption of meat and the associated problem 

decrease. (Simon, 2013) 

Despite the arguments in favor of implementing a meat tax, there are some opponents. Randall 

(2014) points out that sociological facts might counter the increase in price. If meat is seen as a 

necessary good, poorer consumers will thrive to keep a vast proportion of meat in their diets, rather 

than focusing on GHG emissions. Randall (2014) does not agree that a tax will raise awareness and 

improve knowledge. He would like to see it the other way around: “To throw a meat tax into an 

predominantly uneducated society about the meat production system is a shot in the dark – we must 

first begin by inducing a firm state of awareness.” (Randall, 2014, p. 4). Wellesley et al. (2015) on 

the contrary, state “While softer policy approaches would naturally be favoured by most, there is an 

implicit recognition that dietary change is likely to be achieved only by more interventionist policies 

that impact upon prices. Greater awareness alone is unlikely to prompt shifts in behavior.” 

(Wellesley et al., 2015, p. 34). 

Opponents of a meat tax may argue that a lot of sin taxes fail to reach their intended outcome. 

These taxes were, or too low, or set on inelastic products, which is why they ended without 

achieving any of the attended consequences. One example is the fat tax in Denmark, which was 

suppressed after only one year because there was no evidence of a decrease on the consumption 

of saturated fat. Of course, these failures, whatever the cause may be, put sin taxes in a bad 

daylight. (Philips, 2015)  

Another point to take into consideration is the fact that introducing any new tax rarely happens 

without any opposition. This resistance might obstruct the efficient implementation of a tax. In the 

case of a tax on meat, we could expect opposition from at least three groups (Nordgren, 2012). 

First of all, we can expect heavy opposition from meat producers and their lobby organizations. 

They will oppose a reduction of consumption because of their fear for job and income losses. 

Secondly, some politicians will fight a meat tax out of fear it might make them less popular. Also, a 

tax on meat can be seen as a regressive tax, as it relatively affects low income classes the most 

(Simon, 2013). To oppose these arguments, we refer to the report of the Chatham House. 

Investigating on the public attitudes toward climate change and a tax on meat, they conclude that 
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the governments overestimate the reaction of the public (Wellesley et al., 2015). Above that, Simon 

(2013) argues that the overconsumption of meat and the following health problems are regressive 

already, as low-income groups are affected the most by these negative externalities. Finally, there 

will be opposition coming from the meat consumers themselves. Meat consumption is a very 

sensitive subject, very closely related with values regarding lifestyle. People also are sceptic when 

the state tries to interfere with their daily lives, a phenomenon that is known as nanny-statism 

(Simon, 2013). Wellesley et al. (2015) support this concern. They highlight that the “complexity of 

the social and cultural politics that surround meat-eating and diets is such that policies to promote 

dietary change will be highly sensitive.” (Wellesley et al., 2015, p. 38). Therefore, it is vital to 

combine a meat tax with other policy measures like informing consumers about the consequences 

of a high-meat diet (Nordgren, 2012). Enough supplementary financial resources will have to be 

provided to overcome these concerns (see chapter 4).  

 

This master’s thesis investigates the impact of a tax on meat in Belgium. We choose for Belgium 

because of data availability. Nevertheless, we advocate a broader European tax. To justify our 

choice to investigate the implementation of a meat tax in developed countries in contrast to 

developing countries, we rely on three arguments. A first reason to focus on Europe is the fact that, 

despite an increase in developing countries, meat consumption still dominates in Western diets 

(Bähr, 2015; Garnett, 2009). Secondly, there is great potential for emission mitigation in the EU, as 

the inhabitants are open to undertake action to halt climate change (Bähr, 2015; Wellesley et al., 

2015). Finally, addressing the overconsumption of meat in developed countries is in line with the 

principle of global equity, since it would require an effort of relatively wealthy people who are, in 

general, not in shortage of nutritious food. (Garnett, 2009). However, the increasing meat 

consumption in other parts of the world will have to be addressed too in order to obtain a significant 

climate impact (Garnett, 2009). 

 

 

  



12 
 

3. Empirical Analysis 

 

This master’s thesis investigates the implications of a tax on meat as a policy instrument to reduce 

GHG emissions. Hereby, we follow a three-step approach. The approach is introduced in a paper by 

Säll & Gren (2015) and is used to evaluate the environmental impact of a meat and dairy 

consumption tax in Sweden. In a first step, the pre-tax demand function is estimated because the 

impact of tax interventions as a policy tool is strongly dependent on the microeconomic behavior 

of consumers (Mittal, 2010). Säll & Gren, (2015) derive demand elasticities and expenditure shares 

by using the Almost Ideal Demand System (AIDS) model. We will however estimate the price and 

income elasticities using the QUAIDS model. The second step involves the calculation of the 

appropriate tax level and derivation of the post-tax meat prices. After estimating the change in 

demand as a consequence of implementing the tax, the impact on the environment can be 

quantified in a third step.  

In the following paragraphs, we will implement this method and investigate the impact on the 

climate of a tax on meat in Belgium. In paragraph 3.1, we start with the first step of our three-step 

approach. We explain the QUAIDS model theoretically in paragraph 3.1.1 and calculate the price 

and income elasticities for Belgium in the period 1979-2010. We discuss the obtained results in 

paragraph 3.1.3. Chapter 3.2 will go deeper into the specific level for a tax on meat, which is the 

second step of the approach. We will explain both advantages and disadvantages of a tax on 

production and consumption in paragraph 3.2.1. In practice, we continue with a consumption tax 

on meat. After having decided on this point, there still exist several options. A meat tax can be 

differentiated or non-differentiated. A differentiated tax can be levied on all categories of meat or 

only one meat product can be taxed. We will explore all these options in paragraph 3.2.2 and decide 

on the most interesting option with regard to a reduction in GHGs in Belgium at the end. We 

continue by estimating the level of the meat tax in paragraph 3.2.3. Finally, the last step involves 

calculating the climate mitigation effects of our meat tax in Belgium. We report the results in 

paragraph 3.3. 

 

 

 



13 
 

3.1 Demand function 
 

Edjabou & Smed (2013); Säll & Gren (2015) and Wirsenius et al. (2011), among others, use the 

approach of estimating elasticities for simulating the effects of different tax levels on emissions. In 

order to obtain an appropriate value for the income and price elasticity of the demand for meat, 

numerous studies have been conducted. Estimates can vary according to estimation methods, 

region, time period,… (Gallet, 2010a; Mittal, 2010). Revell (2015) emphasizes the importance of 

using the correct elasticities. “Settling on plausible values of long run demand and supply elasticities 

is essential if such models are to realistically reflect the long term evolution of meat consumption” 

(Revell, 2015, pp. 10–11). Rivers Cole & McCoskey (2013) state that “Price elasticity becomes 

especially important in the case of a policy interest in moderating meat consumption through a tax” 

(Rivers Cole & McCoskey, 2013, p. 29). They argue that, to evaluate the impact of a meat tax, 

elasticities are crucial. A government that imposes a tax on a price inelastic good will generate a 

revenue but will not be able to influence the consumption behavior significantly. Levying a tax on 

an inelastic good is done out of a financing motive instead of a regulatory motive. (Philips, 2015) 

3.1.1 QUAIDS model  

To estimate the meat demand curves, several models have been developed. Examples are the linear 

and quadratic expenditure systems, the Working model, the Rotterdam model, Translog models, … 

(Philips, 2015; Taljaard, Alemu, & van Schalkwyk, 2004). The AIDS model, developed by Deaton & 

Muellbauer (1980), is argued to be a reliable tool to calculate elasticities. Because of its accessibility 

to estimate and interpret and its flexibility to aggregate over consumers (the AIDS model permits 

exact aggregation over households) among other things, the AIDS model is a very popular and 

widely used model in the field of agricultural economics (Buse, 1994; Poi, 2012; Taljaard et al., 

2004).  

The Engel curves, which represent the relationship between household income and expenditure, 

are linear in the AIDS model. However, in practice, non-linear Engel curves seem more consistent 

with reality (Mittal, 2010; Xi, Mittelhammer, & Heckelei, 2004).Therefore, Banks, Blundell, & Lewbel 

(1997) developed the more flexible QUAIDS model. The QUAIDS model is an extended form of the 

AIDS model. The QUAIDS model includes a quadratic term in the logarithm of expenditure and is 

specified by: 
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 𝜔𝑖 =  𝛼𝑖 + ∑ 𝛾𝑖𝑗𝑙𝑛𝑝𝑗 + 𝛽𝑖ln (
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𝜔𝑖 is the budget share of the ith good 

𝛼𝑖 is the constant coefficient of the ith good 

𝛾𝑖𝑗  is the coefficient of the good j in the share of good i 

𝑝𝑗 is the nominal price of the jth good 

𝛽𝑖 is the expenditure coefficient of good i  

𝑚 is the per person real expenditure 

λ𝑖 is the coefficient of the quadratic term for good i 

휀𝑖 is the error term 

𝑙𝑛𝑎(𝒑) = 𝛼0 + ∑ 𝛼𝑖
𝑛
𝑖=1  𝑙𝑛𝑝𝑖 + 
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𝑛
𝑖=1      

𝑏(𝒑) = ∏ 𝑝𝑖
𝛽𝑖𝑛

𝑖=1         

 

Estimating the QUAIDS model allows us to calculate the price- and income elasticity of the demand 

for meat. The price elasticity can be calculated using the Hicksian or compensated demand 

equation or by using the Marshallian uncompensated demand equation. Both elasticities are used 

to calculate changes in demand following a change in price. The difference is that the former only 

contains price effects while the latter also captures income effects. (Mittal, 2010; Taljaard et al., 

2004).  

To obtain the elasticities, we differentiate equation (1) with respect to ln m and ln pj.  

𝜇𝑖 =  
𝛿𝜔𝑖

𝛿𝑙𝑛m
 

And  

𝜇𝑖𝑗 =  
𝛿𝜔𝑖

𝛿𝑙𝑛p𝑗

 

Consequently, the income elasticity is given by 𝑒𝑖 =
𝜇𝑖

𝜔𝑖
+ 1. 

Uncompensated or Marshallian price elasticities are defined by 𝑒𝑖𝑗
𝑢 =

𝜇𝑖𝑗

𝜔𝑖
− 𝛿𝑖𝑗  . 
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Compensated or Hicksian price elasticities are calculated by 𝑒𝑖𝑗
𝑐 = 𝑒𝑖𝑗

𝑢 + 𝑒𝑖𝑤𝑗 (the Slutsky equation) 

(Xi et al., 2004). 

3.1.2 Data 

We include only three goods in our model: beef, pork and poultry. In 2014, beef, pork and poultry 

accounted for 90.90% of total meat Belgian consumption. The other 9.10% was divided between 

mutton and goat meat (1.54%), horsemeat (0.82%), game and rabbit (4.14%) and edible offal 

(2.61%) (FOD Economie1)(Figure 3.1.1). Historically, these last four categories have always formed 

a marginal part in the consumption patterns in Belgium (Philips, 2015).  

Figure 3.1.1: Belgian meat consumption shares in 2014 

 

Source: Bevoorradingsbalansen FOD Economie 

 

Nevertheless, the simplification of only including three goods (beef, pork and poultry) has some 

consequences for the interpretation of our model. The fact that we excluded other substitutes, e.g. 

other meat products, fish or vegetables, might generate biased elasticity estimates due to missing 

variables (Lambert, Larue, Yélou, & Criner, 2006). However, for simplicity, we choose to follow the 

example of Säll & Gren (2012) and include only beef, pork and poultry. During the interpretation of 

our model, we will to bear this possible bias in mind.  

We estimate the QUAIDS model using the statistical software Stata 14 and following the guidelines 

in the Stata Journal (Poi, 2012). Belgian data (1979-2000) for nominal prices in BEF, quantity 

consumed, wages and CPI (Consumer Price Index) are extracted from Philips (2015). Exchange rates 

                                                           
1 http://statbel.fgov.be/nl/modules/publications/statistiques/economie/Bevoorradingsbalansen.jsp 
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(BEF to EUR) are obtained from Eurostat2 and the average expenditure per household and per 

person is obtained from FOD Economie3. Eventually, real prices in EUR, real expenditure shares and 

real per person expenditures were obtained and are being reproduced in appendix 3.1 to 3.4. 

Figure 3.1.2 presents the evolution of real retail prices of beef, pork and poultry between 1979 and 

2010. We can observe a decrease in real prices since 1979 for all three kinds of meat. In comparison 

with the CPI, which measures the evolution of a basket of consumer goods in Belgium, meat seemed 

to become cheaper as time evolves. The temporary increase in real prices in 1999 is due to a small 

and temporary decrease in the CPI in 1991. Poultry has the lowest price, compared to beef and 

pork. Whereas chicken was perceived as a rather luxurious commodity in the 18th century, it is now 

seen as a cheap substitute for beef and pork (Philips, 2015). Advanced technology, economies of 

scale and smaller living surfaces have been leading toward a very low price for poultry (Philips, 

2015).  

Figure 3.1.2: Real retail prices in EUR for 1 kg of beef, pork and poultry (1979-2010) 

 

Source: Nominal prices in BEF and CPI from Philips (2015). Exchange rate BEF to EUR from Eurostat. 

 

Historically, the consumption of meat has known a large increase throughout the years. From 

around 19 kg per person per year in 1850 to around 82kg today (Philips, 2015). The consumption 

of beef, pork and poultry in Belgium has also known several changes throughout the years. The 

consumption of poultry is on the rise. It evolved from a negligible share to a quarter of total 

                                                           
2 http://ec.europa.eu/eurostat/web/exchange-rates/data/database 
3 http://statbel.fgov.be/nl/statistieken/gegevensinzameling/enquetes/huishoudbudget/ 
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consumption in 2014. Beef was the most popular in the 19th century (almost 50% of total meat 

consumption in 1850). At the end of the 19th century, pork meat started to dominate the market. 

(Philips, 2015). 

Figure 3.1.3 shows the yearly per capita demand for beef, pork and poultry between 1979 and 

2010. As stated above, the consumption of beef has been decreasing. This might be due to its 

relative high price, in comparison to pork and poultry. On the contrary, poultry is still gaining more 

popularity. We note the volatile and high share of pork in Belgium. Total consumption of beef, pork 

and poultry has regained more or less the same level as in the beginning of the period, around 90kg 

per capita per year. 

Figure 3.1.3: Average quantity of beef, pork and poultry (kg) consumed per capita per year (1979-2010) 

 

Source: Philips (2015) 

 

Decreasing real prices and more or less stable consumption have led to decreasing per person 

expenditures, as shown in Figure 3.1.4.  
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Figure 3.1.4: Average per capita expenditures per year (€) for beef, pork and poultry (1979-2010) 

 

Source: FOD Economie 

 

3.1.3 Results 

The estimated parameters of the QUAIDS model are reported in Table 3.1.1. P-values and T-test 

statistics are reproduced as well. Our estimated model seems to be statistically significant. The P-

values all are, except for 2 values, above the 5% statistical significance level and standard deviations 

are low (not reported).  

Table 3.1.1: Estimated parameters of the QUAIDS model for Belgian meat consumption (1979-2010) 

 Beef Pork Poultry 

Number of observations 32 32 32 

Intercept 
1.04 
(4.24) *** 

-1.30  
(-3.18)*** 

1.26  
(2.33)** 

Price of beef 
0.81  
(2.98)*** 

-1.28  
(-3.18)*** 

0.46 
(2.73)*** 

Price of pork 
-1.28  
(-3.18)*** 

2.63  
(4.39)*** 

-1.35  
(-2.43)** 

Price of poultry 
0.46  
(2.73)*** 

-1.35  
(-2.43)** 

0.89  
(1.66)* 

Expenditures per person  
0.59 
(3.19)*** 

-1.67  
(-5.36)*** 

1.08 
(2.70)*** 

Quadratic expenditure term  
0.06  
(1.46) 

-0.30  
(7.34)*** 

0.24 
(5.01)*** 

  *p<0.1, **p<0.05 ***p<0.01 
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The expenditure share for good i (the dependent variable) seems to be positively related to its own 

price. We would also expect the expenditure share for product i to be reversely related with the 

price of product j. This seems to hold true for beef-pork and pork-poultry but not for beef-poultry.  

The QUAIDS model allows us to calculate elasticities. In our model, elasticities are calculated for a 

period of 32 years (1979-2010). In Table 3.1.2 and 3.1.3, Hicksian and Marshallian elasticities are 

reproduced. Table 3.1.4 contains the income elasticities. 

The own-price elasticity is defined as the percentage increase in the demand for good i caused by 

a percentage increase in the price of good i. It is typically seen as negative for food (Gallet, 2010b; 

Mittal, 2010), which seems to be the case for the estimated uncompensated elasticities. A negative 

elasticity implicates that consumption decreases when price increases. Although estimates can vary 

widely, most authors agree that demand for meat is price inelastic (Gallet, 2010a; Philips, 2015; 

Simon, 2013). In our data, we find own-price elasticities of beef and pork to be inelastic. This means 

that the change in consumption will be of a smaller magnitude than the change in price. However, 

the elasticity of poultry seems to smaller than -1. Despite very different outcomes, poultry seems 

to be the most elastic good in both the Marshallian and the Hicksian case. 

Cross-price elasticities are defined as the percentage increase in demand for good i (in rows), 

caused by a 1% increase in the price of good j (in columns) Positive estimates refer to substitute 

goods, while negative estimates refer to complementary goods. Beef and pork seem to be 

complementary good, while pork and poultry have a high rate of substitution. 

Table 3.1.2: Matrix of estimated Marshallian, uncompensated price elasticity for Belgium (1979-2010) 

 Beef Pork  Poultry 

Beef -0.055 -1.462 -0.173 

Pork -0.754 -0.309 0.301 

Poultry 0.175 1.888 -1.772 

 

Table 3.1.3: Matrix of estimated Hicksian, compensated price elasticity for Belgium (1979-2010) 

 Beef Pork Poultry 

Beef 0.592 -0.607 0.015 

Pork -0.463 0.076 0.386 

Poultry 0.064 1.741 -1.804 
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Income elasticity renders the percentage rise in demand for good i, driven by a percentage increase 

in income. For food, income elasticity is assumed to be positive but rather inelastic (between 0 and 

1) (Rivers Cole & McCoskey, 2013). This means that an increase in income generates an increase in 

the demand of a smaller magnitude. Results (Table 3.1.4) seem to indicate that beef is a luxury 

good, whereas the elasticity of pork indicates it is a necessity good. The negative income elasticity 

of poultry seems to indicate the inferior character of this meat type in Belgium.  

Table 3.1.4: Estimated income elasticity for Belgium (1979-2010) 

 Income elasticity 

Beef 1.690 

Pork 0.762 

Poultry -0.291 

 

Looking at the price, cross-price and income elasticity of meat, we can draw some first conclusions 

about the success of a meat tax. Information about elasticities is helpful in designing mitigation 

policies and is important in predicting the magnitude of tax-induced consumption changes 

(Andreyeva, Long, & Brownell, 2010). As stated before, we have to be cautious while drawing 

conclusions because of the static character of elasticities and because of the possible omission of 

substitutes. 

A tax imposed on a price inelastic good will not lead to a large decrease in consumption, unless the 

tax is set at a very high level. For example, looking at the uncompensated elasticity, we can conclude 

that taxing beef might have a very low impact on the consumption of beef itself. A 1% increase in 

the price of beef will only lead to a 0.055% decrease in beef consumption. As beef and poultry are 

substitution goods, a beef tax will lead to a smaller than proportionate increase in poultry 

consumption. A 1% increase in beef price will lead to a decrease in pork consumption that is larger 

than the decrease in beef consumption itself, according to our estimates.  

A next step in the analysis is the estimation of the expenditure shares for beef, pork and poultry, by 

using equation 1. Beef was estimated to have a share of 27.26%. Pork has a share of 34.36% and 

poultry has an expenditure share of 38.38%. In paragraph 3.3, we will compare these expenditure 

shares with the post-tax expenditure shares. That way, we will be able to quantify the mitigation 

effect of a meat tax in the last step of the three-step approach. 
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3.2 Meat tax 
 

We justified the choice for a tax on meat with four arguments provided in paragraph 2.4.1. 

However, there do exist several types of taxes, the one more efficient that the other. We compare 

consumption with production taxes in paragraph 3.2.1. In the following paragraph (3.2.2), we weigh 

the advantages and disadvantages of a differentiated tax against those of a non-differentiated tax. 

3.2.1 Consumption versus production tax 

Both meat consumption and production can be taxed. In theory, the most cost-efficient solution 

would be to levy a production tax according to the level of emissions per unit of food of each 

producer individually. In reality, however, a consumption tax on meat seems to be a better solution 

(Edjabou & Smed, 2013). In contrast to a production tax, more authors are found to be in favor of 

consumption meat taxes as a cost-effective policy for GHG mitigation (Bähr, 2015; Hedenus et al., 

2014; Randall, 2014; Säll & Gren, 2012; Schmutzler & Goulder, 1997).  

The implementation of consumption taxes rather than production taxes is based on four 

arguments. First of all, the monitoring costs of GHG emissions are high for the meat sector. 

Measuring these emissions would require regular monitoring, which is very expensive. Secondly, as 

already mentioned, the options to reduce GHG emissions are limited. A third reason to opt for 

consumption taxes instead of production taxes, is the fact that possibilities for substitution toward 

meatless food products are numerous. This would lead consumers to adapt their behavior in a cost-

effective way. This conversion would give consumers the possibility to hold on to a nutritious and 

healthy diet and would be beneficial for the climate at the same time. A final reason to opt for 

consumption taxes, is to avoid emission leakage. Assuming that the tax is not implemented 

worldwide, the cost disadvantage that producers in the country or region of the emission tax would 

obtain, will simply lead to an increase in the import of meat products. An emission tax would 

therefore shift GHG emissions to abroad and the net effect might even be zero. (Säll & Gren, 2015; 

Wirsenius et al., 2011). Especially small countries would suffer from the competition with imported 

products (Säll & Gren, 2015). However, when we would levy a consumption tax in Europe alone, 

emission leakage will not be entirely avoided. The European reduction in demand for meat will lead 

to a decrease in world prices. This will in turn lead to a slight increase of meat consumption in 

countries outside the EU. This emission leakage will however be significantly lower than in the case 

of a production tax (Bähr, 2015).  
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Based on the arguments above, we choose to continue with a consumption tax on meat. A next 

distinction that has to be made, is whether the tax should strive toward a differentiated reduction 

(less of the most polluting meat), a non-differentiated reduction (less meat in general) or an 

elimination of meat? (Nordgren, 2012).  

3.2.2 Differentiated versus non-differentiated tax 

In this and the next paragraphs, we review advantages and disadvantages of both differentiated 

and non-differentiated taxes. Some authors argue that the differences in GHG emissions per 

category of meat should play a role in taxation. These authors are in favor of a differentiated tax. 

Other authors are proponents of a non-GHG weighted tax, they propose to tax all meat at an equal 

level. A GHG-weighted tax tells us to eat less of the most polluting meat, whereas a non-

differentiated tax tells us to eat less meat in general (Nordgren, 2012).  

3.2.2.1 Differentiated tax  

The idea of a differentiated tax on meat is in fact the implementation of a Pigouvian tax (Pigou, 

1932). Because of the tax, consumption prices will increase, corresponding to the marginal damage 

costs. The purpose of the differentiated tax is to achieve a decrease of the consumption of meat 

and consequently, its negative externalities (Säll & Gren, 2015). The FAO states that, in order to 

minimize the damage done to the environment and caused by livestock, “economic and 

environmental externalities should be built into prices by selective taxing of and/or fees for resource 

use, inputs and wastes.” (FAO, 2006, p. xxiv). 

Taxes on emissions are a direct way to tackle the difference between private and social costs 

(Wirsenius et al., 2011). An advantage of GHG-weighted taxes is the fact that they will be accepted 

more easily by the public as they strive toward emission justice (Potthast & Meisch, 2012). 

Wirsenius et al. (2011) opt for a differentiated or GHG-weighted tax. They argue that the taxes 

should be related to average GHG emissions for a certain category of meat. In their model, they 

choose for a beef tax of 16%. Pork should be taxed by 5% and poultry by 4%. This kind of 

differentiated tax would make sure people buy relatively less of the GHG intensive products and 

will engage people to change their diet. Caro et al. (2014) propose a carbon tax in order to give the 

producers of meat an incentive to innovate and to make the production process less CO2-intensive. 

The proposal for a meat tax in Sweden in 2013 was a tax on carbon (Lööv et al., 2013). 

Another proposal to account for the differences in emissions, is to levy a tax on ruminant meat 

alone, as they emit most in terms of CO2-equivalents per kg of meat (FAO, 2006; Weiss & Leip, 

2012). Especially the emission of methane and nitrous oxide are larger for beef. This is due to the 
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presence of enteric fermentation and a less efficient digestion process of ruminants (Weiss & Leip, 

2012). An advantage of reducing the consumption of ruminant meat is that methane has a shorter 

atmospheric lifetime compared to carbon dioxide. There lies a great opportunity for fast reductions 

of the gas (Ripple et al., 2014).  

By taxing ruminant meat alone, 80% of the effect of a general meat tax can be achieved (Wirsenius 

et al., 2011). Bellarby et al. (2012) are in favor of a tax on beef and dairy products, as these sectors 

emit 60% of all livestock emissions. Caro et al. (2014) also find beef and dairy as main emitters of 

GHG. They argue that a shift in diet toward pork and poultry is a valuable option for reducing GHG 

emissions from livestock production. Edjabou & Smed (2013) find that a tax on beef reduces GHG 

emissions the most.  

In paragraph 3.2.3.3, we calculate the optimal tax level per kg meat in Belgium. We explore the 

effectiveness with regard to mitigation potential of both a global consumption meat tax and a 

consumption tax on separate meat products.  

3.2.2.2 Non-differentiated tax  

Despite the advantage of emissions justice, differentiated taxes also have drawbacks. First of all, a 

differentiated tax will likely lead to an increase in consumption of less polluting kinds of meat like 

pork and poultry (Caro et al., 2014; Nordgren, 2012; Randall, 2014). Even though non-ruminant 

meat emit significantly less, it still contributes to the emission of GHGs. Consequently, the emissions 

will only shift from one kind of meat to another. Above that, the dietary shift from ruminant to non-

ruminant meat as a consequence of differentiated taxation, is argued to be negative because pork 

and poultry live on the consumption of cereals and soy. Cereals are also eatable for human beings, 

while the increasing demand for soy leads to higher CO2-emissions and deforestation (Garnett, 

2009). Because of these arguments, some authors opt for a non-differentiated tax on meat 

(Nordgren, 2012; Potthast & Meisch, 2012).  

Singer (2009), a bioethicist, proposes in a NY Times article to tax all meat equally at 50% of their 

retail price. This argument is based on the fact that meat consumption in general has to go down 

drastically. He counters a tax on red meat alone because it would push toward the consumption of 

poultry, which is bad for animal welfare as these animals are frequently maltreated. One solution 

might be the suggestion of Niebylski et al., (2015), who propose to include animal welfare concerns 

in the taxation system. A higher tax level would apply to animals who are maltreated the most, e.g. 

poultry and pork. A lower tax would be levied on animals with better living conditions, e.g. cows. 

However, a difficulty that would arise is the composition of a suitable measure for animal welfare. 
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David Robinson Simon, the author of Meatonomics: The Bizarre Economics of the Meat and Dairy 

Industries, also advises in his book to levy a non-differentiated tax of 50% on all food products that 

contain any animal product. This tax should incentivize producers to replace even the smallest 

amount of animal parts in their products. (Simon, 2013) 

Nordgren (2012) recommends to start off with a differentiated tax and shift to a non-differentiated 

tax after a certain amount of time. He argues that a differentiated tax would be accepted more 

easily. It would also provide an incentive to start changing consumption patterns. Afterwards, he 

argued, it will be less hard to implement an equal tax on all meat. This non-differentiated tax will 

be necessary to keep stimulating people to eat less or even no meat in general and to obtain a 

substantial impact on the climate. 

3.2.3 A climate tax on meat consumption in Belgium  

The purpose of this master’s thesis is to investigate the climate benefits of a meat tax. In the next 

paragraphs, we calculate the optimal tax level and quantify the climate impact. We choose to 

estimate the impact of differentiated consumption taxes in Belgium. Production taxes are left out, 

based on the arguments provided in paragraph 3.2.1. We decide not to explore the option of a non-

differentiated meat tax for several reasons. First of all, we support the argument that a tax should 

be based on scientific knowledge. In our research, we did not encounter any propositions based on 

academic arguments about a specific tax level for a non-differentiated tax. Secondly, the theme of 

this master’s thesis is the impact of a meat tax on the climate. Whereas a non-GHG weighted tax is 

primarily proposed out of an ethical point of view.  

3.2.3.1 Emission intensity 

As we opt for a differentiated tax, the tax level for each subcategory of meat (beef, pork and poultry) 

is based on the average GHG emissions per unit of food. We have to recognize that differences in 

emissions between producers in the same subcategories might be significant, as a result of different 

production methods for example (Bellarby et al., 2012). Nevertheless, differences between 

producers in the same subcategory of meat are much smaller than the differences between the 

subcategories themselves. The decision of using averages for each subcategory is based on the 

trade-off between cost-effectiveness on the one hand, and high information and administration 

costs on the other hand. (Wirsenius et al., 2011) 

To obtain the optimal tax level, we multiply the average emission intensity of beef, pork and poultry 

by the marginal damage cost per kg CO2-eq. Therefore, the first step implies the measurement of 

the emission intensity. This number measures how much CO2–equivalent is emitted per kilogram 
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of beef, pork and poultry. We incorporate the emission intensity numbers for Belgium and 

Luxemburg from Weiss & Leip (2012).  

In order to calculate emission intensity, studies mostly opt to use the technique of Life Cycle 

Assessment (LCA). By looking at the input at every phase of the production process, the total GHG 

emissions of a certain product can be estimated. The advantage of this ‘cradle-to-the-grave’ 

technique is that, besides direct emissions, it also takes indirect emissions, like those from fodder 

production, import and export or transportation, into account. (Bellarby et al., 2012; Weiss & Leip, 

2012).  

However, Weiss & Leip (2012) dispute previous LCA studies that omitted land use and land use 

changes (LULUC) in their analysis. LULUC values the opportunity cost of the land (Garnett, 2009). 

As LULUC is the second largest source4 of emissions in Europe, it is important to include this in the 

LCA (Bellarby et al., 2012). Including LULUC emissions reported significantly different results than 

previous studies (Weiss & Leip, 2012). 

Weiss & Leip (2012) assess the GHG flux of the EU-27 in 2004 by analyzing 21 different GHG sources 

created by livestock rearing, production of inputs (feed) and LULUC induced emissions. The analysis 

stopped at farm gate, so there might still be an underestimation of total GHG emissions. In their 

study, different assumptions about the origin of the additional land were made. This way, three 

different scenarios were developed in order to be able to calculate the minimum and maximum 

emission flow. The scenarios are based on the origin of the additional land used for crops to feed 

livestock. In the first scenario, the converted lands were originally used as croplands or grasslands. 

In the third scenario, the former lands were forests. The second and most realistic scenario is a mix 

of the first one and the third one. The emission intensity of beef, pork and poultry for the EU-27 

and for Belgium-Luxembourg is reported in Table 3.2.1.  

Table 3.2.1: Emission intensity of beef, pork and poultry in Belgium-Luxembourg and in the EU-27 in 2004 (in kg CO2-eq./kg 
meat)  

 Beef Pork Poultry 

  Scenario 1 Scenario 2 Scenario 3 Scenario 1 Scenario 2 Scenario 3 Scenario 1 Scenario 2 Scenario 3 

Belgium-
Luxembourg 

18.01 19.76 28.64 6.37 7.12 11.07 3.98 4.27 5.93 

EU-27 21.07 22.18 27.67 6.98 7.53 10.31 4.60 4.93 6.66 

Source: Weiss & Leip (2012) 

                                                           
4 Production accounts for the highest emissions. 
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Weiss & Leip (2012) highlight the large variation in emission intensity among EU-countries. This 

variability finds its origin in a combination of different farming systems, environmental 

circumstances and production levels (Weiss & Leip, 2012). Belgium-Luxembourg is below the EU-

average for all three subcategories of meat in the second scenario. Because of the great variability 

in estimates, it is important to work with region specific values. Therefore, in calculating the Belgian 

meat tax, we use data for Belgium-Luxembourg and not EU-averages. We use the second scenario, 

as it is said to be the most realistic one. Beef is found to have emissions amounting up to 19.76 kg 

CO2-eq. per kg beef in Belgium and Luxembourg. Poultry (4.27 kg CO2-eq./kg poultry) and pork (7.12 

kg CO2-eq./kg pork) emit significantly less. Beef is by far the most emission intensive good, emitting 

on average almost 3 times more in terms of CO2-eq. than pork and 4.5 times more than poultry in 

Belgium-Luxembourg in the second scenario. (Weiss & Leip, 2012)  

3.2.3.2 Social Cost of Carbon 

Having obtained the emission intensity of meat, we continue by estimating the cost of the pollution 

that is caused by livestock production. A common way to do this, is to use estimates of the social 

cost of carbon (SCC). The SCC is an assessment of the monetized damages caused by a marginal 

increase in carbon emissions (IAWG, 2010). Stern (2006) represents the SCC as “the price that the 

world has to pay, if no action is taken on climate change, for each ton of gas emitted” (Stern, 2006, 

p. 301). The University of Chicago defines the SCC as “the present-value cost of an additional ton of 

CO2 emissions” (Moyer, Woolley, Glotter, & Weisbach, 2013, p. 2). The estimates include changes 

in net agricultural productivity, human health, property damages from increased flood risk, and the 

value of ecosystem services. (IAWG, 2010) 

The presence of many uncertainties is a downside to the calculation of the SCC. This unpredictability 

is contributed to speculation about forthcoming GHG emissions, uncertainty about the effect of 

emissions on the climate, a lack of information about the consequences of changes in climate and 

uncertainty about the impact of climate change in economic terms. (IAWG, 2010). Consequently, 

this complexity leads to a wide variety of estimates of the social cost of GHG emissions in the 

academic literature (Briggs et al., 2013; Edjabou & Smed, 2013; IAWG, 2010; Moyer et al., 2013; 

Stern, 2006). Estimates range from less than $0 per ton CO2 to over $400 per ton CO2. (Stern, 2006)  

In order to standardize the SCC, the US Interagency Working Group on the social cost of carbon 

(IAWG) made an attempt to provide a framework for the examination of the SCC. They developed 

three different Integrated Assessment Models (IAM) to evaluate the SCC. These models5 include 

                                                           
5 The FUND, DICE and PAGE models 
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the physical, ecological and economic impacts of climate change. The IAM create a framework in 

which they incorporate “climate processes, economic growth, and feedbacks between the climate 

and the global economy” (IAWG, 2010, p. 5). 

Because the current value of future damages depends on the chosen discount rate, assumptions 

about the discount rate form a crucial part of the analysis (EPA, 2015; IAWG, 2010; Moyer et al., 

2013). As the election of a discount rate is not straightforward, there is no consensus in the 

academic literature. The IAWG selects three different discount rates to come up with a range of 

estimates. The discount rates they deem reasonable (2.5, 3 and 5 % per year) are based on 

thorough literature review. (IAWG, 2010). The IAWG reports values for the three selected discount 

rates as an average of the three IAM they used. On top of that, they reported a SCC value for the 

95th percentile of the SCC for the three models at the 3% discount rate.  

In 2013 and in 2015, the three estimation models were revised by embodying new scientific and 

economic knowledge (IAWG, 2013, 2015). Hence, the estimates of SCC were corrected upward. 

However, Stanford scientists argue that the actual SCC might be more than three times higher than 

recent IAWG estimates. One of the reasons for this upward correction is the incorporation of the 

impact of climate change on economic growth (Moore & Diaz, 2015). Consequently, we have to 

bear in mind that the SCC might still be higher than the numbers we choose to use. Accepting the 

unpredictability and acknowledging that these estimates omitted several variables out of 

uncertainty, we decide to use the range calculated by the IAWG in 2015 to calculate the tax level. 

The estimates are shown in Table 3.2.2.  

Table 3.2.2: The estimated Social Cost of Carbon in 2015, 2030 and 2050 (in 2007€ per ton CO2)  

 
5% average 3% average 2.5% average 3% 95th percentile 

2015 € 8 € 26 € 41 € 77 

2030 € 12 € 36 € 53 € 111 

2050 € 19 € 50 € 69 € 155 

Source: IAWG, 2015 – exchange rate 2007 from ECB6  

 

                                                           
6 http://sdw.ecb.europa.eu/browseTable.do?node=2018794&FREQ=A&CURRENCY=USD&DATASET=0&trans=N 
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3.2.3.3 Tax level 

In paragraph 3.2.3.1 we described the emission intensity of beef, pork and poultry obtained by 

Weiss & Leip (2012). Paragraph 3.2.3.2 explained the calculation of the SCC, according to the IAWG 

(2015). In this paragraph, we calculate the appropriate tax level by multiplying both.  

The tax we levy in our three-step model corresponds to the SCC, in order to incorporate the 

environment-related negative externalities of GHG emissions. Taxes are obtained by multiplying 

the SCC per kg of commodity i by the emission intensity per kg of the same good. For the SCC, we 

opt for the 2050 scenario and we choose to use the 2.5% and 3% discount rate, as these are the 

two most realistic scenarios. That way, we obtain a two-bound taxation scenario. Scenario 1 

represents the tax level corresponding to the SCC with the 3% discount rate. This scenario 

represents the lower bound tax. Scenario 2 corresponds to the 2.5% discount rate. This is the upper 

bound tax. The obtained taxes for beef, pork and poultry are being reproduced in Table 3.2.3. 

Table 3.2.3: Lower and upper bound Pigouvian tax level per kg of beef, pork and poultry (as calculated according to the 
projected SCC for 2050 corresponding to a 2.5% and 3% discount rate) 

  Beef tax (per kg) Pork tax (per kg) Poultry tax (per kg) 

Lower bound tax € 0.99 € 0.36 € 0.21 

Upper bound tax € 1.36 € 0.49 € 0.29 

 

The beef tax is levied at a level of 7.78% (lower bound) to 10.69% (upper bound) of the original 

2010 price for beef. The pork tax is levied at 4.36% to 5.97% and the poultry tax will correspond to 

5.18% to 7.15% of nominal 2010 prices. To obtain the post-tax prices, we simply add up the taxes 

per kg meat to the pre-tax prices in 2010. We continue with the third step of our three-step 

approach in paragraph 3.3. This step involves calculating the effect on the environment of a 

differentiated tax on all meat products and the effect of a single meat tax for the three 

subcategories separately. 

 

3.3 Post-tax scenario 
 

Having calculated the ideal tax level based on the SCC and the emission intensity, we were able to 

add the lower and upper bound tax per kg to the pre-tax price per kg of each category of meat. The 
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next step involves recalculating the expenditure shares from the QUAIDS model, using the post-tax 

prices. Afterward, we will look at the mitigation potential of the hypothetical meat taxes.  

Expenditure shares for good i are defined as 𝜔𝑖 =
𝑝𝑖𝑞𝑖

𝑚
 (Poi, 2002, 2012). We calculate the 

expenditure shares by using the expenditure share equation (equation 1). Expenditure shares for 

beef, pork and poultry share add up to 100%. Beef has an estimated pre-tax expenditure share of 

27.26%. The share of pork is 34.36% and 38.38% of the expenditures goes to poultry.  

In this master’s thesis, we simulate the tax effects on the climate of differentiated consumption 

taxes. We estimate the expenditure shares for prices corresponding with both the lower and upper 

bound tax. We investigate the effect of four different taxation scenarios. We levy a tax on all three 

categories of meat together and one on each category separately. Table 3.3.1 summarizes the 

estimated expenditure shares before and after the taxes.  

Table 3.3.1: Estimated expenditure shares from the QUAIDS model. (Lower bound tax-upper bound tax) 

 Beef Pork Poultry 

Before tax  27.26% 34.36% 38.38% 

Global tax  27.75% - 27.89% 31.53% - 30.53% 40.72% - 41.58% 

Beef tax  29.99% - 30.94% 31.44% - 30.44% 38.57% - 38.63% 

Pork tax  25.99% - 25.52% 29.88% - 28.08% 44.13% - 46.40% 

Poultry tax  26.21% -25.80% 38.75% - 40.36% 35.05% - 33.83% 

 

The estimated expenditure shares tell us something about the shift in income expenditures. For 

example, as a consequence of levying a beef tax and global tax, the expenditure share of the most 

GHG intensive meat will increase. A relatively larger part of the meat expenditures will go to beef.  

Yet, we cannot derive any information about changes in consumption, by looking at the estimated 

expenditure shares. Consequently, we have to use another measure in order to draw conclusions 

about consumption (and following emission) changes. Therefore, we estimate the average 

percentage change in quantity demanded in 2010 as a consequence of tax-induced price changes. 

The results are reported in Table 3.3.2 for the lower bound and Table 3.3.3 for the upper bound 

tax.  
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Table 3.3.2: Estimated percentage expenditure change compared to 2010 levels after lower bound tax 

 % change in Beef 

share 

% change in Pork 

share  

% change in Poultry 

share 

Global tax  -5.56%  -12.04%  0.80%  

Beef tax  2.08%  -8.51%  0.51%  

Pork tax  -4.67%  -16,66%  14.99%  

Poultry tax -3.88%  12.77%  -13.24%  
 

Table 3.3.3: Estimated percentage expenditure change compared to 2010 levels after upper bound tax 

 % change in Beef 

share 

% change in Pork 

share  

% change in Poultry 

share 

Global tax  -7.59% -16.17% 1.01% 

Beef tax  2.49% -11.41% 0.62% 

Pork tax  -6.38% -22.90% 20.90% 

Poultry tax -5.35% 17.46% -17.80% 

 

Imposing a differentiated tax on all three subcategories of meat shifts the consumption toward 

relatively less of the GHG-intensive beef and pork and more consumption of the least GHG intensive 

good poultry, as predicted by scientific literature (Nordgren, 2012; Randall, 2014). We can see that 

the consumption of poultry, compared to 2010, will increase by 0.80 to 1.01%. Imposing a tax on 

beef only generates a decrease in the consumption of pork meat, while the consumption of beef 

and poultry increases slightly. This contradicts our expectations, as the academic literature praises 

a ruminant-only tax as an effective mitigation measure that reduces the consumption of the GHG-

intensive beef (Bellarby et al., 2012; Caro et al., 2014; Edjabou & Smed, 2013; Ripple et al., 2014; 

Wirsenius et al., 2011). However, based on the income elasticity, we found beef to be a luxury good 

in Belgium, which can explain this increase in beef consumption. We do have to keep in mind that 

the data set is rather limited. This might lead to biased conclusions.  

The final step in our analysis involves calculating the total emission reductions stemming from beef, 

pork and poultry. Here, we make one theoretical assumption. We assume that all changes in 

consumption, as a consequence of the tax, translate themselves a 100% into corresponding 

changes in production. This might however contribute to an underestimation of the mitigation 

potential, as it does not take into account any dynamic effects of taxation. One dynamic effect that 

will likely happen, is the increase of awareness on the role of livestock in climate change. This 
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awareness will possibly lead to a change in demand elasticities. The decrease in demand might 

therefore be larger than estimated. (Wirsenius et al., 2011) 

In order to calculate the emission savings in the livestock sector, we multiply the change in quantity 

in 2010 levels with the emission intensity of each product. We express the result as a percentage 

of pre-tax emissions of beef, pork and poultry in 2010. The percentage decrease in livestock 

emissions for each taxing scenario is shown in Figure 3.3.1.  

Figure 3.3.1: Percentage decrease in total emissions for beef, pork and poultry, compared to 2010 emissions for the sector. 

 

As predicted, the emission reductions are the largest for a global tax on meat. Emissions from beef, 

pork and poultry reduce by 7.09 to 9.59% compared to the average estimated emissions in 2010. 

The effects on the climate of a beef and poultry tax are comparable in magnitude. The emission 

savings are very low. Belgian livestock emissions would decline by only 2.12 to 2.99% compared to 

the 2010 scenario. Remarkably, a tax on pork seems to have a large mitigation potential in Belgium. 

Beef, pork and poultry emissions would be reduced by 6.37-8.69% compared to emissions in 2010. 

In Sweden, a pork tax was found to be the most effective as well. The authors did however include 

nitrogen, phosphorus and ammonia in the analysis (Säll & Gren, 2012).  

3.3.1 Further analysis 

We estimated the effect on the climate of a tax on meat. We found a global tax on meat to be the 

most effective, reducing GHG emissions with nearly 10% in the upper bound scenario. However, 

we found that a beef tax has a small mitigation potential while tax on pork has a rather large 

mitigation potential. In this paragraph, we sum up the limitations of the estimated model and we 

give some recommendations for further research. 
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First of all, as mentioned before, substitutes for beef, pork and poultry were excluded in our model. 

This might lead to biased elasticity estimates (Lambert et al., 2006). Secondly, we estimated the 

QUAIDS model over a period of 32 years, with rather limited data. Expanding the data set or altering 

the time frame might lead to different conclusions. A third proposal is to include other climate 

effects in the analysis. We estimated the effects of meat tax on the climate by looking at GHG 

emissions. However, we could also extend the climate pollution by including phosphorus, ammonia 

and nitrogen in the analysis (Säll & Gren, 2012). In Sweden, pork emits the most phosphorus and 

poultry generates the highest emissions of nitrogen and ammonia. Consequently, Säll & Gren 

(2012) find that the reductions for nitrogen and ammonia were greater than reductions in GHG 

emissions. A pork tax was found to be more efficient than a beef tax in this content. A fourth 

proposal is to further investigate the uncertainties concerning the SCC. As stated before, there is a 

debate regarding the appropriate discount rate. In fact, the marginal damage cost of GHG emissions 

could be significantly higher than estimated (Moore & Diaz, 2015). Consequently, the tax level will 

be higher and a different outcome will be the result. 
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4. Alternative policy measures 

 

In addition to the price based approach of levying a tax on meat, there exist other approaches and 

policy recommendations to lower global meat consumption. These measures can increase the 

effectiveness of a tax on meat and consequently, need to be taken into account when deciding to 

levy a tax. We would like to draw attention to the fact that taxing meat alone is no perfect solution. 

Levying a tax on meat alone, without any supplementary measures, will not decrease the emissions 

to the necessary level. A broad range of policy measures to reduce our meat consumption exist and 

a combination of these measures might be optimal to reduce our meat consumption to the lowest 

level possible. The focus should not be put onto one measure, but on a range of tools. Propositions 

are for example, the expansion of choice and the promotion of meatless alternatives, informing 

consumers, abolishing subsidies, researching and promoting technological innovation,… (Wellesley 

et al., 2015). Some of these measures are discussed in more detail below, as we believe them to be 

indispensable to make a meat tax work. 

A first issue to tackle is the unawareness gap (Bailey et al., 2014; Wellesley et al., 2015). The level 

of public unawareness regarding the impact of meat on climate change is very high, as stated in 

paragraph 2.3.2. In a recent survey came forward that the recognition of pollution and GHG 

emissions coming from a certain sector, was the lowest for the livestock sector (Bailey et al., 2014). 

Closing this awareness gap might be an indispensable step when targeting a behavior change 

(Wellesley et al., 2015). First of all, raising awareness about the impact of livestock on the 

environment, increases support toward government action (e.g. a tax on meat). Secondly, well-

informed people are more likely to make voluntary behavior changes. Informing consumers is 

therefore a necessary step toward a dietary change. It is seen as a precondition to let other 

measures be successful. Without informing consumers, all policy action will be perceived as 

overreaching, given the fact that a meat-centered paradigm exist (Dagevos & Voordouw, 2013). 

A second additional policy proposal might be to work on the abolishment of livestock subsidies. 

Quite counterintuitively given the evidence in chapter 2.1, the livestock sector is still one of the 

most subsidized industries (FAO, 2006). Subsidies are making the cost of meat artificially low and 

promote overproduction (Simon, 2013). In Europe, agricultural subsidies are organized in de 

Common Agricultural Policy (CAP) and through local governments. Despite a declining trend in the 

EU-27, the amount of subsidies given to the meat industry is still notable (European Commission, 

2015). In Belgium, all of the support went to veal and the most emitting sector, beef. The 
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Departement Landbouw en Visserij (2014) reported that in 2014, premiums accounted for 16% of 

total income for the beef- and dairy industry and 2% for the pork industry in Belgium. Niebylski et 

al., (2015) showed evidence that unhealthy food taxation and healthy food subsidies are the most 

successful in obtaining a dietary shift when used together. A shift from subsidies for the livestock 

industry toward environmentally friendlier and healthier goods, e.g. vegetables, might therefore be 

a reasonable proposal. 

Some academics provide suggestions about how to use the revenue generated by a meat tax. 

Wisely investing the money in carefully chosen plans will be important to persuade the public that 

the tax is not imposed purely for the revenue. Part of the tax revenue should be reinvested into 

further technological research on GHG mitigation strategies (Nordgren, 2012; Wirsenius et al., 

2011). This is based on the fact that consumption taxes do not provide producers with an incentive 

to reduce GHG emissions stemming from livestock production (Edjabou & Smed, 2013; Wirsenius 

et al., 2011). Another possible proposal might be to invest the revenue created by a tax into the 

adoption of new technologies. As new practices are very costly for farmers in the short run, there 

is often an underinvestment. While in the long run, these new technologies provide large public 

benefits. (FAO, 2013). A third suggestion is to provide farmers with abatement subsidies. These 

allowances have the purpose of providing farmers with an incentive to shift their production from 

meat to other types of agricultural production (Nordgren, 2012).  
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5. Conclusion 

 

Livestock harm the environment in a number of ways. Above that, worldwide consumption of 

animal products is projected to continue to grow significantly in the future. Despite increasing 

attention going to the role that animal consumption plays in global warming, the awareness is still 

too low. The need for a dietary shift, the reduction of meat in our diets, is high. There exist several 

policy instruments to achieve such a dietary shift. In this research we zoomed in on one possible 

policy instrument. The aim of this master’s thesis was to investigate the impact on the climate of a 

meat tax in Belgium. 

We investigated the climate impact of a differentiated consumption tax on beef, pork and poultry 

in Belgium by following a three-step approach. The first step involved calculating the pre-tax 

demand. We applied the QUAIDS model to Belgium data from 1979 to 2010. We calculated price- 

and income elasticities and estimated the pre-tax expenditure shares. In the second step, we 

calculated the ideal Pigouvian tax level, in which we wanted to incorporate the GHG-related 

negative externalities. We obtained the tax level by multiplying the emission intensity per kg by the 

SCC. We found that beef should be taxed at 7.78-10.69%, pork at 4.36-5.97% and poultry at 5.18-

7.15% of their pre-tax nominal prices in 2010. In a third step, we calculated the post-tax expenditure 

shares and the emissions change compared to 2010. We found that a differentiated meat tax on 

consumption would reduce GHG emissions of the livestock sector in Belgium with 7.09 to 9.59%. 

We also found a pork tax to have a surprisingly large effect on livestock GHG emissions. A beef and 

poultry tax were found to have a relatively small effect on sectorial GHG emissions in Belgium. Due 

to the possibility of omitted variables and a limited dataset, we acknowledged the possible bias in 

the interpretation of our estimated price and income elasticities and of the expenditure shares. 

Therefore, we recommended further investigation by adding substitute products, expanding the 

dataset and broaden the negative externalities by including other pollutants.  

We concluded this research by discussing some alternative policy measures that could complement 

a tax on meat. We advocated the need for an increase in awareness and the abolishment of 

livestock subsidies. We also gave some suggestions for the investment of the tax revenue. Wisely 

investing the money in carefully chosen plans will be important for the effectiveness of the meat 

tax. We suggested that part of the revenue should be reinvested in further research on 

technological mitigation options. The tax revenue could also be used for investments in new 

technologies and to provide farmers with abatement subsidies.  
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Appendix 
 

Appendix 3.1: Meat price (real price, EUR per kg) – Belgium 
 

  Beef Pork Poultry 

1979 25.851 11.265 5.997 

1980 24.960 10.832 5.870 

1981 23.208 10.115 5.707 

1982 20.826 9.544 5.216 

1983 19.989 9.233 5.171 

1984 13.014 8.860 5.312 

1985 12.863 8.931 5.241 

1986 13.580 9.117 5.240 

1987 13.684 8.909 5.152 

1988 13.699 8.584 4.986 

1989 13.864 8.733 4.947 

1990 13.754 9.491 4.950 

1991 13.259 8.998 4.712 

1992 12.939 9.197 4.673 

1993 12.898 8.875 4.605 

1994 12.885 8.718 4.585 

1995 13.119 8.846 4.622 

1996 12.514 8.836 4.494 

1997 11.847 8.840 4.352 

1998 11.748 8.681 4.309 

1999 14.058 9.742 5.061 

2000 11.450 8.125 4.120 

2001 11.490 8.790 4.337 

2002 11.614 8.607 4.381 

2003 11.941 8.499 4.343 

2004 12.181 8.509 4.325 

2005 12.123 8.423 4.312 

2006 12.366 8.329 4.038 

2007 12.690 8.405 4.092 

2008 12.472 8.190 4.108 

2009 12.792 8.278 4.193 

2010 12.721 8.205 4.058 
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Appendix 3.2: Yearly consumed amount per capita (kg) – Belgium 

 

  Beef Pork Poultry Total Other 

1979 28.361 40.953 12.337 89.170 7.519 

1980 27.996 41.172 13.031 89.717 7.519 

1981 26.755 41.282 13.213 88.002 6.753 

1982 25.952 43.472 14.929 91.104 6.753 

1983 25.368 44.275 14.965 91.104 6.497 

1984 26.098 46.173 14.527 93.112 6.315 

1985 26.390 46.063 15.367 94.353 6.534 

1986 24.711 47.158 16.352 94.973 6.753 

1987 24.346 45.552 16.352 93.477 7.227 

1988 21.864 46.903 16.681 92.491 7.045 

1989 20.915 46.757 15.878 90.520 6.971 

1990 19.747 44.640 16.535 88.476 7.555 

1991 21.645 47.998 17.228 94.207 7.337 

1992 20.294 50.370 18.141 95.411 6.606 

1993 21.316 50.772 18.250 96.835 6.497 

1994 21.754 49.494 21.426 99.244 6.570 

1995 21.791 47.377 23.141 98.988 6.679 

1996 22.229 47.779 22.083 98.550 6.461 

1997 21.280 43.618 21.864 92.710 5.950 

1998 21.243 46.866 20.696 98.952 10.147 

1999 20.185 43.435 21.973 91.396 5.804 

2000 18.688 47.304 19.345 91.177 5.840 

2001 20.805 47.852 18.469 94.097 6.972 

2002 22.156 51.830 21.681 101.105 5.439 

2003 21.499 51.976 21.024 101.142 6.643 

2004 20.696 50.042 18.907 96.871 7.227 

2005 19.747 45.917 22.594 95.995 7.738 

2006 19.017 40.625 24.273 90.922 7.008 

2007 19.418 41.245 23.397 92.017 7.957 

2008 17.995 41.099 24.492 91.834 8.249 

2009 17.995 39.968 23.689 89.571 7.920 

2010 18.323 39.566 25.039 90.082 7.154 
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Appendix 3.3. Real expenditure shares 
 

 

 

 

 

  

  Beef Pork Poultry 

1979 0.578 0.364 0.058 

1980 0.572 0.365 0.063 

1981 0.557 0.375 0.068 

1982 0.523 0.402 0.075 

1983 0.511 0.412 0.078 

1984 0.411 0.495 0.093 

1985 0.408 0.495 0.097 

1986 0.394 0.505 0.101 

1987 0.405 0.493 0.102 

1988 0.381 0.513 0.106 

1989 0.373 0.526 0.101 

1990 0.350 0.545 0.105 

1991 0.359 0.540 0.101 

1992 0.324 0.571 0.105 

1993 0.340 0.557 0.104 

1994 0.346 0.533 0.121 

1995 0.352 0.516 0.132 

1996 0.348 0.528 0.124 

1997 0.344 0.526 0.130 

1998 0.335 0.546 0.120 

1999 0.347 0.517 0.136 

2000 0.316 0.567 0.118 

2001 0.323 0.569 0.108 

2002 0.322 0.559 0.119 

2003 0.325 0.559 0.116 

2004 0.332 0.561 0.108 

2005 0.331 0.535 0.135 

2006 0.350 0.504 0.146 

2007 0.358 0.503 0.139 

2008 0.339 0.509 0.152 

2009 0.349 0.501 0.150 

2010 0.354 0.492 0.154 
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Appendix 3.4. Real expenditures per capita (year, EUR) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Year Beef Pork Poultry Total 

1979 733.15 461.35 73.98 1268.48 

1980 698.77 445.99 76.50 1221.25 

1981 620.91 417.57 75.41 1113.89 

1982 540.47 414.90 77.87 1033.24 

1983 507.06 408.78 77.38 993.22 

1984 339.63 409.10 77.17 825.90 

1985 339.44 411.41 80.53 831.38 

1986 335.57 429.95 85.69 851.21 

1987 333.13 405.84 84.25 823.22 

1988 299.51 402.63 83.18 785.31 

1989 289.95 408.34 78.55 776.84 

1990 271.60 423.66 81.84 777.10 

1991 286.99 431.89 81.18 800.05 

1992 262.58 463.28 84.78 810.64 

1993 274.94 450.59 84.03 809.56 

1994 280.29 431.51 98.23 810.04 

1995 285.88 419.10 106.96 811.93 

1996 278.18 422.16 99.23 799.57 

1997 252.10 385.58 95.15 732.83 

1998 249.56 406.86 89.17 745.60 

1999 283.75 423.12 111.20 818.07 

2000 213.97 384.33 79.69 677.99 

2001 239.06 420.62 80.10 739.78 

2002 257.30 446.09 94.98 798.37 

2003 256.71 441.75 91.32 789.77 

2004 252.09 425.80 81.78 759.68 

2005 239.39 386.78 97.43 723.60 

2006 235.17 338.35 98.02 671.54 

2007 246.41 346.65 95.74 688.80 

2008 224.43 336.61 100.61 661.65 

2009 230.19 330.85 99.34 660.38 

2010 233.10 324.63 101.61 659.33 


