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Denmark’s path toward carbon-neutral agriculture

Asgar Bin Ali

Denmark’s agricultural sector plays a significant role in greenhouse gas emissions, but effective strate-

gies can be used to achieve carbon neutrality. This article examines four proposals to decrease agricul-
tural greenhouse gas emissions: transitioning to plant-based food production, harnessing the benefits of 
the digital revolution in agriculture, using biogas from waste to lessen reliance on petroleum products, 
and implementing a carbon tax on agricultural production and land use.

Introduction
Denmark has set an ambitious goal of attaining car-
bon-neutral agriculture by 2050. Compared to the 
rest of the world, Denmark’s approach to meeting 
this goal is notable for its comprehensive and multi-
pronged approach. While many countries have made 
commitments to reducing greenhouse gas (GHG) 
emissions from agriculture, few have set such de-

termined targets and taken proactive measures to 
achieve them. Denmark’s focus on reducing emis-

sions from livestock farming is particularly notewor-
thy, as this sector accounts for approximately 20% 
of the country’s total GHG emissions, making it a 
crucial area for reducing the country’s carbon foot-
print (Batini et al., 2020). To do so, Denmark has put 
into action a range of initiatives, with incentives for 
farmers to adopt renewable energy sources and re-

duce their use of fertilizers and pesticides as well as 
supporting the development of new technologies for 
reducing emissions from livestock. By investing in 
sustainable practices, Denmark has been able to make 
significant early progress toward its carbon-neutral 
agriculture goals. That said, there are some addition-

al, tangible steps that can lead Denmark to ultimate-

ly reach its goal of GHG reduction in this sector. I 
discuss four approaches that have the potential to 
realistically further decrease agricultural GHG emis-

sions within the next decade or so: 1) transitioning 
from animal-based to plant-based food production, 
2) harnessing the benefits of the digital revolution 
in Denmark’s agricultural industry, 3) using biogas 
from waste to lessen reliance on petroleum products, 
and 4) enacting a carbon tax on agricultural produc-

tion and land use. As the world faces the urgent chal-
lenge of climate change, Denmark’s commitment to 
carbon-neutral agriculture is a powerful example of 
what is possible when a country is willing to take 
bold action to protect the planet.

Background
Sustainability is a pillar of the Danish social fab-

ric, and it plays a critical role in the economy of 
the country. From the push for electric vehicles in 
the transportation sector to the replacement of re-

source-intensive, nonrenewable energy with renew-

ables, sustainability has been a major tenet of the 
Danish worldview. Denmark’s goal to be a net zero 
GHG emission country by 2050 has resulted in regu-

lations on heavy producers of GHGs. These include 
the imposition of carbon taxes on the energy and 
transport sectors, two of the largest contributors to 
GHG emissions. Notably, Denmark was one of the 
first nations to enact a carbon tax, in 1992 (Batini et 
al., 2020). However, there are still areas where GHG 
emissions can be lowered in Denmark, particularly 
in the agriculture sector.
 The Danish agricultural sector has a long history 
and plays a significant role in the country’s economy. 
Agriculture is one of the oldest and most traditional 
industries in Denmark and today remains an import-
ant source of employment and income for many rural 
and urban communities where the processing, distri-
bution, marketing, and sales of agricultural products 
often take place. With a focus on sustainable practic-

es and innovation, the Danish agricultural sector has 
become a world leader in modern farming methods, 
specifically in the areas of food safety, animal wel-
fare, and environmental sustainability. However, the 
sector also faces significant challenges, particularly 
with respect to reducing GHG emissions and adapt-
ing to the impacts of climate change. Nonetheless, 
agriculture remains a vehicle through which a large 
amount of GHG emissions can be reduced in Den-

mark.
 The agricultural sector has a considerable impact 
on the climate performance of Denmark. Each year, 
the Danish agricultural sector produces roughly 17.4 
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million tons of GHGs. With a 22% contribution, 
this is the third greatest source of GHG emissions 
in the nation, behind the energy and transportation 
sectors (Batini et al., 2020). There are distinct areas 
within the agricultural sector, however, that produce 
more GHGs than others. For example, cattle farm-

ing makes up a total of 41.8% of the GHG emissions 
(32.4% from direct emissions and 9.4% from related 
fertilizer storage and handling). Pig farming con-

tributes 16.7% of the emissions (13.4% from direct 
emissions and 3.3% from related fertilizer storage 
and handling), while poultry results in 1.9% of the 
total GHG emissions (1.2% direct emissions and 
0.7% from fertilizer storage and handling). Finally, 
the other 39.7% of GHGs come directly from grow-

ing crops on arable lands (Prag & Henriksen, 2020). 
The GHGs coming from farming are mostly meth-

ane, with some carbon dioxide (CO2) emissions. 
Achieving carbon neutrality in agriculture is neither 
simple nor certain, because it depends on the effec-

tive development and application of several techni-
cal innovations and policy initiatives. 
 In recent years, the government has implemented 
a range of policies and initiatives to promote sus-

tainable farming practices, thereby positioning the 
industry to continue to thrive in the years ahead. 
Various forms of co-regulation involving the govern-

ment, corporations, and nongovernmental organiza-

tions address the climate change issues in Denmark’s 
agricultural system. The main goal is to develop 
sustainable agricultural practices that reduce GHG 
emissions while ensuring food security and eco-

nomic viability. Some strategies include establishing 
aggressive emission reduction goals, creating cut-
ting-edge technology and management techniques, 
and assisting farmers with implementing these prac-

tices. Many laws applied at the national level are 
based on EU directives. One such environmental law 
is the Climate Action Plan for Agriculture. This act, 
introduced in 1991, tightened regulations on the ap-

plication of manure to fields. A second, more refined 
action plan to enhance manure management and 
lessen nitrous oxide leakage into the soil and water 
was put into place in 2001. As a result of these acts, 
between 1990 and 2010, Denmark’s GHG emissions 
decreased by 19.4% in the agricultural sector (Coo-

per et al., 2013). Such sustainable farming policies 
ensure a significant decrease in GHG emissions in 
the long run. 
 Additionally, in 2013, the Danish government in-

troduced the Green Growth Plan, which comprises 
policies and initiatives aimed at promoting sustain-

able and climate-friendly farming practices. The 
plan was updated in 2020 with additional targets and 

measures to further reduce GHG emissions from the 
agricultural sector. One of the key goals of the plan 
is to decrease emissions from livestock production. 
The plan includes various actions, such as improving 
feed efficiency, decreasing the use of fertilizers, and 
increasing the use of biogas from manure. Moreover, 
the plan advocates for sustainable land use practices, 
such as agroforestry, which involves the integration 
of trees into agricultural landscapes to absorb car-
bon. Aside from promoting the use of cover crops 
to reduce soil erosion and nutrient loss and increase 
carbon sequestration in the soil, the Green Growth 
Plan prioritizes research and development, with the 
purpose of identifying new technologies and practic-

es designed to decrease GHG emissions from the ag-

ricultural sector. The plan also highlights the need for 
collaboration between farmers, policy makers, and 
researchers to develop effective climate solutions for 
the agricultural sector. By addressing emissions from 
livestock production and promoting sustainable land 
use practices, the plan helps decrease GHG emis-

sions from the agricultural sector and support a more 
sustainable and resilient farming system (Cooper et 
al., 2013). Alongside such existing national policies, 
it is crucial to consider additional GHG reduction 
strategies, including transitioning from animal-based 
to plant-based food production, taking advantage 
of the digital revolution, utilizing biogas, and leg-

islating carbon taxation. Denmark can use such 
strategies to further reduce its agricultural emissions  
and contribute to the global efforts to mitigate cli-
mate change.

Strategies for reducing GHG emissions 
To reduce GHG emissions in Danish agriculture, 
several strategies can be effective. One is transi-
tioning to a plant-based diet (PBD), which has been 
shown to significantly reduce emissions compared to 
animal-based diets. Advanced farming technology 
can also help farmers optimize crop production and 
minimize waste, thus reducing emissions. The use 
of biogas from cattle farms can further reduce emis-

sions by converting animal waste into a resource 
for energy production. Finally, imposing a carbon 
tax on different segments of the agricultural sector 
can incentivize sustainable practices and encourage 
emissions reduction. These solutions address various 
aspects of the agricultural sector and emphasize the 
importance of adopting multiple approaches to re-

duce GHG emissions.

Plant-based food production 

The production of pork and dairy products comes at 
a considerable environmental cost. According to re-
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cent studies, Danish agriculture, primarily pork and 
dairy production, generates approximately 17.4 mil-
lion tons of GHGs annually, measured in CO2 equiv-

alents (CO2e) (Searchinger et al., 2021). Among the 
solutions to the issue of excessive emissions from 
animal husbandry is plant-based meat replacements, 
and Denmark, like other nations, has opportunities 
to enter this market. A PBD refers to a wide range of 
eating habits that place a greater emphasis on plant-
based foods and less on meat (Hemler & Hu, 2019). 
This reorientation has the potential to help Denmark 
reach its aggressive target of becoming carbon neu-

tral by 2050. 
 PBDs can reduce GHG emissions in several ways. 
It is estimated that with full implementation of a 
PBD, Denmark can reduce emissions by 13.6 to 20.2 
metric tons CO2e (58% to 86%), provided domes-

tic production of cattle, pig, and chicken is reduced 
by 76.2%, 21.1%, and 88.2%, respectively (Prag & 
Henriksen, 2020). Methane, a strong GHG, is pro-

duced by livestock, primarily cattle but also pigs and 
chickens; therefore, reduced meat consumption can 
decrease animal methane emissions. Reducing the 
demand for meat would also decrease the energy, 
water, and land required for food production; there-

by, the carbon footprint of meals can be reduced, 
since some plant-based foods, such as legumes, nuts, 
and seeds, take fewer resources to produce, releasing 
fewer GHG emissions per calorie of food produced. 
Next, nitrous oxide, another GHG, is known to be 
produced by livestock feeds that contain corn and 
soy, which require nitrogen-based fertilizers, such 
as ammonia, urea, and ammonium nitrate, to grow. 
For PBDs, fewer nitrogen-intensive crops are re-

quired, minimizing GHG emissions. Aside from the 
reduction of GHGs, PBDs can lead to a median land 
use reduction of 15% for diets that substitute certain 
plant-based foods for meat (Aleksandrowicz et al., 
2016) and 50% for vegan diets (Fresán & Sabaté, 
2019). Diets based on plants can lessen the need 
for livestock grazing or to grow feed crops. In other 
words, there will be less land used for the purposes 
of breeding animals. In an ideal world, this land can 
be set aside for planting trees to aid in the overall 
reduction of GHGs for Denmark. 
 A global healthy reference diet has recently been 
suggested by the EAT–Lancet Commission on Food, 
Planet, Health,1 which may be a great starting point 
for implementing PBDs in Denmark (Willett et al., 
2019). The EAT–Lancet emphasizes that the scientif-

ic targets for the healthy reference diet are based on a 
substantial body of knowledge on foods, dietary pat-
terns, and health outcomes. The amount of meat in 
the EAT–Lancet reference diet is around one-third of 
what Danes eat, with slightly more fish than the typ-

ical Danish diet (Pedersen et al., 2015). By switch-

ing from current national diets to the EAT–Lancet 

Commission’s reference diet, it is calculated that this 
change could prevent about 25% of all premature 
deaths worldwide (Wang et al., 2019).
 The EAT–Lancet reference diet must be mod-

ified to account for national preferences and set-
tings, such as food culture, local food availability, 
nutrient content, and national dietary requirements. 
A recent study by researchers from the Technical 
University of Denmark assessed how the EAT–Lan-

cet reference diet could be used to create a cultur-
ally appropriate and nutritionally adequate PBD for 
Denmark. The Danish food data were analyzed to 
modify the EAT–Lancet reference diet, and it was 
changed to conform to the Danish Dietary Recom-

mendations and the Nordic Nutrition Recommen-

dations. The Danish-adapted PBD is an example 
of a healthy diet with reduced meat intake and few 
fortified foods, with serving sizes within the guide-

lines of the Danish food-based dietary guidelines 
and EAT–Lancet reference diet. In the study, the 
suitability of a PBD in Denmark was recognized 
along with its potential to be established successfully 
with a recommended weekly meat consumption of 
about 350 g if consumption of legumes is increased  
(Willett et al., 2019).
 Gradual implementation is necessary for transi-
tioning toward a PBD. One approach is to reduce 
meat consumption by serving smaller portions at 
restaurants and promoting the substitution of meat 
with plant-based proteins. These tactics have been 
proven to effectively reduce meat purchases and 
consumption (de Gavelle et al., 2019). However, 
before incorporating PBDs in Denmark, it is cru-

cial to consider the quality of plant-based foods in 
public health initiatives aimed at reducing chronic 
diseases (Baden et al., 2019). Educating people 
about nutritionally adequate PBDs is also essential 
to preventing unintended health consequences, such 
as micronutrient deficiencies (Tuomisto, 2019). Ulti-
mately, transitioning to a plant-heavy diet is a long-
term solution that can help Denmark reduce the 17.4 
million tons of GHG emissions generated by the 
agricultural sector to a more acceptable level.

The digital revolution 

Currently, the physical, biological, and digital worlds 
are increasingly blended in what some observers are 

1The EAT–Lancet Commission, established in 2015, brings to-

gether specialists in nutrition, health, and sustainability to work 
on the interconnected problems of environmental sustainability 
and human health.
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calling the fourth industrial revolution. An abun-

dance of data gives farmers the ability to track and 
manage the entire food supply chain, make smarter 
judgments, and produce more sustainably. The use of 
digital technology and automation on farms has sig-

nificantly increased in recent years. Danish farmers 
can now accurately determine the requirements for 
fertilizer, pesticide, herbicide, and water in their fields 
thanks to remote sensing. Precision farming (PF),2 
controlled traffic farming,3 and global positioning 
(GPS) technology in the agricultural sector can aid in 
reducing GHG emissions, enabling farmers to opti-
mize resource use, reduce waste, and make informed 
decisions about crop management. PF technology al-
lows farmers to apply fertilizers, pesticides, and wa-

ter only where they are needed, reducing waste and 
minimizing the release of GHGs associated with the 
production and transportation of these inputs. Den-

mark has been using PF for about 10 years. The early 
adopters began with yield mapping and monitoring 
before moving on to applying fertilizers at variable 
rates, mostly lime and to a lesser extent nitrogen. The 
early PF practitioners were technical enthusiasts, and 
as of now, 400 Danish farmers (or around 9% of the 
cereal acreage) have implemented some site-specific 
and GPS-related technology on their farms (Lundø & 
Larsen, 2018). With GPS-guided equipment, farmers 
can avoid overlapping the plowing, seeding, fertiliz-

ing, and harvesting passes over their fields, thereby 
reducing fuel, seed, and fertilizer consumption and 
associated GHGs. In recent years, controlled traffic 
farming has included auto-guidance and extremely 
precise real-time kinematic GPS to its field manage-

ment strategy. Utilizing this technology, agricultural 
vehicles can travel the same path across a field year 
after year, minimizing soil damage and possibly 
increasing yields. By restricting machinery to spe-

cific lanes, controlled traffic farming reduces the 
amount of field area that is compacted and therefore 
the amount of fuel needed to move machinery over 
the field. In the long term, the use of these precision 
technologies means that farms will use less fossil 
fuel to operate machinery as well as fewer inputs of 
seed, herbicides, and pesticides. 
 If agricultural technology is so potent and has the 
capacity to reduce the production of GHGs, why are 
only a small number of farms using it? The cost as-

sociated with the implementation of the equipment 
remains the biggest factor. Expenditures are too high 
compared to the projected benefits, according to 50% 
of the farmers who do not use PF equipment. As a 
result, the most frequent justification for rejecting 
new technologies is expense. Next, soil variance can 
hinder the implementation of these technologies, be-

cause it can cause inconsistent results due to differ-
ences in nutritional composition, drainage patterns, 
and water-holding capabilities. Finally, lack of un-

derstanding and, more importantly, adherence to tra-

ditional farming practices are other reasons why PF 
technology has not yet been widely adopted (Lundø 
& Larsen, 2018). However, as technology advances, 
it is fair to assume that the cost of these devices will 
go down, and they will be more thoroughly integrat-
ed into Danish farms. 

Biogas

Manure management is the source of 2.7 million tons, 
or around 16% of Denmark’s agricultural production 
emissions (Searchinger et al., 2021). Because they 
account for 93% of these manure emissions, the fo-

cus is on pigs and cattle. Methane makes up around 
three-quarters of these emissions and nitrous oxide 
about one-fourth. Methane is estimated to have a 
global warming potential that is 28- to 36-times 
greater than that of CO2 over a 100-year time hori-
zon. However, CO2 is a more prevalent GHG in the 
atmosphere and has a longer atmospheric lifetime 
than methane. This means that while methane is more 
potent, CO2 has a greater cumulative impact on cli-
mate change over time. Therefore, both methane and 
CO2 are essential considerations when addressing 
GHG emissions and climate change. As such, Dan-

ish policy has made controlling manure emissions a 
top priority, and this includes generous incentives to 
adopt biodigester technology that decomposes this 
waste and then utilizes the resulting biogas. 
 Biodigesters use an anaerobic process to break 
down manure from farm animals or other sources of 
organic waste. Manure, especially from pigs, which 
is easily managed, is collected and placed in an en-

closed container, known as a digester, and allowed to 
decompose without oxygen. This process produces 
biogas as well as a nutrient-rich residue (digestate), 
which can be used as fertilizer. The biogas can be 
utilized as a source of energy for several purpos-

es, including the production of electricity, heating, 
and fuel for vehicles. The organic material needed 
to make biogas is continuously created by natural 
processes, and the CO2 emitted during biogas com-

bustion is balanced by the CO2 absorbed by plants 
during photosynthesis, making it a renewable energy 

2PF is an agricultural management approach that uses advanced 
technologies, such as remote sensing, GPS, drones, and machine 
learning, to optimize crop production, reduce waste, and minimize 
the environmental impact of farming. 
3Controlled traffic farming is a precision agriculture technique 
that involves restricting heavy field machinery to specific, perma-
nent traffic lanes, leaving the remaining area untouched for crops.
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source. In addition to being environmentally friend-

ly, biogas can drastically lower GHG emissions.
 Danish pig farms have been shown to exhibit fi-

nancial benefits through biogas production efforts 
and are environmentally beneficial through CO2 

reduction techniques. Biogas production can be 
profitable thanks to subsidies under renewable ener-
gy schemes, with achievable payoffs based on farm 
size and biogas infrastructure investments made per 
farmer. Decentralized biogas production can reduce 
GHG emissions and create jobs across different sec-

tors, including installation engineers, farmers and 
farm workers, input suppliers, and technology part-
ners (Jacobsen et al., 2014). This makes biogas gen-

eration a more impactful solution than larger-scale 
industrial projects. Denmark’s pig farming sector has 
opened doors toward a more sustainable approach 
within GHG emission reduction targets set nation-

ally while offering economic gains via innovative 
solutions developed here. 

Carbon taxation

One of the most effective, yet controversial, mea-

sures to reduce GHG emissions in Denmark is a form 
of tax known as carbon taxation. Carbon taxation is 
based on the idea that those who create carbon pol-
lution must pay for the damage that it causes. This 
taxation incentivizes households and businesses to 
reduce their GHG emissions to avoid having to pay 
the tax. The current landscape of carbon taxation in 
Denmark entails the green CO2 tax act of 1992, which 
ensures that emissions from energy generation, the 
combustion of waste, and the usage of coal, gas, and 
oil are taxed. The tax is 167kr (approximately $24) 
per ton of CO2 released as of 2021. Industries that 
make up 35% of the total Danish GHG emissions, 
including those involved in energy production and 
transportation, are subject to the levy (Ghazouani  
et al., 2020). Although Danish farmers who use fos-

sil fuel–powered farming equipment must pay the 
carbon tax, there are no explicit policies imposed 
on the agricultural sector, which accounts for 20% 
of the total GHG emissions in Denmark. To reach 
carbon neutrality in the Danish agricultural sector, 
it is critical to have a carbon tax policy in place for 
agricultural emissions (Batini et al., 2020). 
 By introducing an agriculture-specific carbon tar-
iff, the Danish agricultural sector can benefit from 
the reduction of emissions and adoption of more 
sustainable practices. Although the current carbon 
tax on fossil fuels does not specifically target the ag-

ricultural industry, it does have an impact on farmers 
whose equipment is heavily reliant on fossil fuels. 
Farmers therefore have a financial incentive to invest 

in renewable energy sources or implement low-emis-

sion farming practices to avoid paying the costs re-

lated to the usage of fossil fuels. To further incentiv-

ize farmers, the government can provide them with 
tax rebates if they adopt sustainable practices. For 
example, farmers who use renewable energy sources 
can receive a tax rebate for their investment. The tax 
rebate for investment in renewable energy sources 
can be a percentage of the total investment, such as 
a 30% tax rebate for investments in solar panels. 
Similarly, the Danish government can also create 
a carbon credit market where farmers and agricul-
tural businesses can earn credits for reducing their 
emissions. These credits can then be sold to other 
businesses that need to offset their emissions. For 
example, a farmer who adopts low-emission farming 
practices can earn carbon credits and sell them to a 
company that needs to offset their emissions (Batini 
et al., 2020). These measures can ensure that in the 
long run, emissions from fossil fuels are heavily re-

duced from the agricultural sector.
 Furthermore, carbon taxation in the Danish agri-
cultural sector can encourage the new technologies 
that can reduce GHG emissions. Such new tech-

nologies require significant investments in research 
and development. Carbon taxation can provide the 
necessary financial incentives to encourage farm-

ers and agricultural businesses to invest in these 
technologies, leading to a more sustainable and 
environmentally friendly agricultural industry. For 
instance, research can be conducted to improve the 
efficiency of livestock production, such as reducing 
methane emissions from cattle through changes in 
feed or breeding practices. Also, precision agricul-
ture technologies can be improved to optimize the 
use of fertilizers and reduce nitrous oxide emissions. 
These new technologies could not only reduce GHG 
emissions but also improve the efficiency and pro-

ductivity of the agricultural sector. Ultimately, by 
promoting the adoption of new technologies, paid 
for through increased carbon taxation, the Danish 
agricultural sector can reduce its carbon footprint, 
improve its efficiency, and maintain a competitive 
edge in the global market. 
 The introduction of carbon taxation in Danish 
agriculture can have several drawbacks. It can put 
farmers at a disadvantage compared to producers in 
countries with no or lower carbon taxes, particularly 
affecting small farmers who may struggle to pass on 
increased costs to consumers or invest in emissions 
reduction technologies. This may lead to a decline in 
competitiveness and market share, especially in the 
export market. Additionally, implementing a carbon 
tax on agriculture is challenging due to the diffi-
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culty in measuring and monitoring emissions from 
farming activities, especially from livestock. Distin-

guishing between various sources of emissions can 
also make it difficult to determine who should bear 
responsibility for the tax (Key & Tallard, 2011).
 To mitigate the challenges of carbon taxation 
on the agricultural sector, careful planning of pol-
icies can be helpful. Carbon border adjustment  
mechanisms4 can be introduced to prevent carbon 
leakage5 and provide protection to domestic pro-

ducers from unfair competition, thus addressing 
competitiveness concerns. Smaller farmers could re-

ceive financial incentives or subsidies to assist them 
in adopting emissions reduction technologies. The 
administrative complexity related to measuring and 
monitoring emissions can be resolved through the 
provision of guidance and support to farmers to en-

sure accurate calculation of their emissions, includ-

ing the provision of emissions measurement tools 
and standard emission factors for different agricul-
tural activities. Simplification of the tax system and 
support for tax compliance can also reduce admin-

istrative burdens. The government could invest in 
research and development to improve data collection 
techniques and create precise emission rates, work-

ing with farmers and agricultural organizations to 
obtain information and develop solutions for emis-

sion reduction. Finally, policy makers can structure 
the tax system to incentivize emissions reduction, 
providing financial incentives to farmers who switch 
to more environmentally friendly techniques and of-
fering tax breaks for investments in technologies that 
reduce emissions, rather than solely imposing penal-
ties for emitting GHGs to avoid rebound effects (Key 
& Tallard, 2011).

Conclusion 
Denmark’s agricultural sector is a significant source 
of GHG emissions, but there are effective strategies 
that can help reduce emissions and achieve carbon 
neutrality. These strategies include transitioning to 
plant-based food production, using digital technolo-

gies to improve efficiency, promoting biogas produc-

tion, and implementing carbon taxation. Denmark’s 
advanced agricultural sector provides an opportunity 
to lead the way in reducing emissions. Policies that 

support sustainable and healthy diets can help reduce 
emissions and promote public health. Digital tech-

nologies, such as PF and data analytics, can help 
reduce inputs, increase yields, and reduce emissions. 
Biogas production from animal waste and other or-
ganic materials can be used for heat and power gen-

eration, transportation, and as a substitute for fossil 
fuels. Denmark’s existing carbon tax system can be 
further developed to provide more targeted support 
for emissions reductions in the agricultural sector. 
Collectively these suggestions would go a long way 
toward helping Denmark achieve its carbon neutral 
goals, while at the same time serving as a model for 
consideration by other nations.

References
Aleksandrowicz, L., Green, R., Joy, E. J. M., Smith, P., 
& Haines, A. (2016). The impacts of dietary change on 
greenhouse gas emissions, land use, water use, and health: 
A systematic review. PloS One, 11(11), e0165797.

Baden, M. Y., Liu, G., Satija, A., Li, Y., Sun, Q., Fung, T. 
T., Rimm, E. B., Willett, W. C., Hu, F. B., & Bhupathira-

ju, S. N. (2019). Changes in plant-based diet quality and 
total and cause-specific mortality. Circulation, 140(12), 
979–991.

Batini, N., Parry, I., & Wingender, P. (2020). Climate miti-

gation policy in Denmark: A prototype for other countries 

(Working Paper 20/235). International Monetary Fund. 

Cooper P. J. M., Cappiello S., Vermeulen S. J., Campbell 
B. M., Zougmoré R., & Kinyangi J. (2013). Large-scale 

implementation of adaptation and mitigation actions in 

agriculture (CCAFS Working Paper No. 50). CGIAR Re-

search Program on Climate Change, Agriculture and Food 
Security (CCAFS).

de Gavelle, E., Davidenko, O., Fouillet, H., Delarue, J., 
Darcel, N., Huneau, J., & Mariotti, F. (2019). The will-
ingness to modify portion sizes or eat new protein foods 
largely depends on the dietary pattern of protein intake. 
Nutrients, 11(7), 1556.

Fresán, U., & Sabaté, J. (2019). Vegetarian diets: Planetary 
health and its alignment with human health. Advances in 

Nutrition, 10(Suppl. 4), S380–S388.

Ghazouani, A., Xia, W., Jebli, M. B., & Shahzad, U. 
(2020). Exploring the role of carbon taxation policies on 

CO2 emissions: Contextual evidence from tax implementa-

tion and non-implementation European countries. Sustain-

ability, 12(20), 8680.
Hemler, E. C., & Hu, F. B. (2019). Plant-based diets for 
cardiovascular disease prevention: All plant foods are not 
created equal. Current Atherosclerosis Reports, 21(5), 1–8.
Jacobsen, B.H. & Laugesen, F. & Dubgaard, A. (2014). 
The economics of biogas in Denmark: A farm and socio-
economic perspective. International Journal of Agricul-
tural Management, 3(3), 1–10.
Key, N., & Tallard, G. (2011). Mitigating methane emis-
sions from livestock: A global analysis of sectoral policies. 
Climatic Change, 112, 397–414. 

4Carbon border adjustment mechanisms are techniques for pricing 
carbon emissions from the manufacture of commodities entering 
the EU fairly and for promoting cleaner industrial output in non-
EU nations.
5The term, carbon leakage, describes the potential outcome if 
corporations relocate their output to nations with looser emission 
regulations due to the expenses associated with implementing 
climate policy.



52 PERSPECTIVES ON BUSINESS AND ECONOMICS | VOL 41 | 2023

Lundø, M. & Larsen, K. (2018, October 8). Advanced 
technology conquers the Danish fields (Precision Agricul-
ture 2018, Business Sectors). Statistics Denmark. 
Pedersen, A. N., Christensen, T., Matthiessen, J., Knud-
sen, V. K., Rosenlund-Sørensen, M., Biltoft-Jensen, A., 
Hinsch, H. J., Ygil, K. H., Kørup, K., Saxholt, E., Trolle, 
E., Søndergaard, A. B., & Fagt, S. (2015). Dietary habits 
in Denmark 2011-2013: Main results. National Food Insti-
tute, Technical University of Denmark.
Prag, A., & Henriksen, C. (2020). Transition from ani-
mal-based to plant-based food production to reduce green-
house gas emissions from agriculture—The case of Den-
mark. Sustainability, 12(19), 8228. 
Searchinger, T., Zionts, J., Wirsenius, S., Peng, L., 
Beringer, T., & Dumas, P. (2021). A pathway to carbon 
neutral agriculture in Denmark. World Resources Institute.
Tuomisto, H. L. (2019). The complexity of sustainable di-
ets. Nature Ecology & Evolution, 3(5), 720–721.
Wang, D. D., Li, Y., Afshin, A., Springmann, M., Mozaf-
farian, D., Stampfer, M. J., Hu, F. B., Murray, C., & Wil-
lett, W. C. (2019). Global improvement in dietary quality 
could lead to substantial reduction in premature death. 
Journal of Nutrition, 149(6), 1065–1074.
Willett, W., Rockström, J., Loken, B., Springmann, M., 
Lang, T., Vermeulen, S., Garnett, T., Tilman, D., DeClerck, 
F., Wood, A., Jonell, M., Clark, M., Gordon, L. J., Fanzo, 
J., Hawkes, C., Zurayk, R., Rivera, J. A., De Vries, W., 
Majele Sibanda, L., Afshin, A., Chaudhary A., Herrero M., 
Agustina R., Branca F., Lartey A., Fan S., Crona B., Fox 
E., Bignet V., Troell M., Lindahl T., Singh S., Cornell S. 

E., Reddy K. S., Narain S., Nishtar S., & Murray C. J. L. 
(2019). Food in the Anthropocene: The EAT–Lancet com-
mission on healthy diets from sustainable food systems. 
The Lancet, 393(10170), 447–492.

ASGAR BIN ALI graduated 
with high honors from Le-

high University in 2023 with 
a B.S. in materials science 
and engineering. At Lehigh, 
Asgar was a Global Social 
Impact Fellow, working on a 
team to establish low-tech 
mushroom production sys-

tems in low-resource envi-
ronments to strengthen food 

security. The fieldwork led to three research articles 
published by the IEEE Global Humanitarian Tech-

nology Conference. Asgar was also a founding mem-

ber of the Muslim Student Association at Lehigh. He 
interned for the Dow Chemical company in the cable 
management group. Currently, Asgar is a product de-

velopment engineer for Atkore in their leadership 
development program.


