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     In December 2020, the LEADER Local Action Group LËTZEBUERG 
WEST, regrouping seven municipalities and eighteen associations from West-
ern Luxembourg as well as Luxembourg’s Chamber of Agriculture, and the 
LEADER LAG PH, regrouping the communities of Perstorp and Hässleholm 
in Sweden’s southernmost province Skåne, agreed to carry out together an EU-
funded trans-national LEADER project called “Horsepower – Innovation in 
small-scale agriculture and gardening.” 
     The project aims to support European smallholders and market gardeners 
in their efforts to maintain sustainable food production and to study the social 
impact and technological feasibility of modern horse-powered agriculture. 
     The project initiator is the European network SCHAFF MAT PÄERD 
(SmP), an NGO based in Tuntange/Luxembourg, which supports the use of 
draught horses in modern-day small-scale farming. The main partner of the 
project is HÄLDE HÄSTKRAFT, a full-time horse entrepreneur company 
from Vittsjö in Sweden. Synergies have been established with the Department 
of Earth Sciences - Natural Resources and Sustainable Development of UP-
PSALA UNIVERSITY in Sweden.
     The LEADER program has been implemented in the European Union since 
1991 by around 2800 LAG’s covering 61% of the rural population in the EU 
bringing together public, private, and civil-society stakeholders in a particular 
area for locally led development. LEADER stands for the French acronym “Li-
aison Entre Actions de Développement de l´Economie Rurale” meaning “Links 
between actions for the development of the rural economy.” 
     LEADER projects are carried out under the national and regional Rural 
Development Programmes (RPDs) of each EU Member State and co-financed 
by the European Agricultural Fund for Rural Development (EAFRD). Fun-
damental to the LEADER method is that there are residents and operators 
in an area that drive and influence the development. Characteristics for the 
LEADER method are:

• Bottom-up perspective
• Local knowledge
• Cooperation
• Tripartite partnership
• Innovation
• Locally made decisions

     After a project preparation phase from 2021 to 2022 for building up the 
international network, visiting and analyzing the individual regions, as well 
as drawing up an action plan, the project is planned to start in 2023 with the 
implementation of the reformed Common Agricultural Policy in all EU coun-
tries.
       For the project that follows, the main objectives are developing, manufac-
turing, and field-testing state-of-the-art horse-drawn equipment for small-scale 
agriculture and gardening, as well as public outreach with field days and open 
access publication of the findings.
     The horse-drawn machinery will be selected and co-designed with bottom-
up participation of farmers and gardeners in field laboratories. The main objec-
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tives are optimizing animal-powered tillage for regenerative farming, managing 
on-farm nutrients under various pedo-climatic conditions, improving the eco-
balance by using completely renewable energy sources and restoring of agrarian 
landscapes to reach Sustainable Development Goals.
     Besides the above criteria, the horse-drawn implements will be tested for their 
optimal working comfort for the draught horse(s) as well as their potential for 
self-maintenance and adaptation to European on-farm conditions.

The project partners (Graphic by Paul Schmit 2021)

The hand operated Bolin’s dandelion comb from 1924 (Photo by Paul Schmit 2016)

by Paul Schmit of Tuntange, Luxembourg
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Conception of a horse 
drawn CombCut

     The above-mentioned actions across both Euro-
pean regions during the project preparation phase 
are currently supported by a study on the imple-
mentation of computer-aided design and testing 
in equipment development, using the example of a 
horse-drawn version of the mechanical and selective 
weed cutter CombCut for grassland.
    In organic farming, weed control is, besides closed 
nutrient cycles and soil conditioning, of essential 
importance. For selectively reducing weed in various 
established crops, the CombCut implement was 
invented in 2008 on an organic smallholding near 
Karlskrona, in the South-East of Sweden. By using 

the physical difference between the plants at the 
right growing stage, just the weeds are cut, and the 
crop is spared by a very simple mechanical system of 
motionless tilted razor-sharp knives.
     The principle of weed cutters is not new. In its 
summer issue 2016, the British Heavy Horse World 
magazine published an article about horse-drawn 
mechanical thistle-cutters which were manufactured 
on either side of the eastern Scotland-England bor-
der in the beginning of the 20th century. Another 
example of this technology can be found at the Åker 
exhibition of the Julita Gård open air museum, 
which is part of the Nordic Museum (Swedish: Nor-
diska museet) in Sweden. Here, a hand operated 
dandelion cutter is on display, which was invented by 
the Swedish agronomist Pehr Bolin in 1924 and sold 
at that time for 125 Swedish kronor under the name 
Bolin’s dandelion comb (Swedish: Bolins Maskros-

C om b  C u t

kam).
     Unfortunately, as many great inventions of 
the horse and human powered farming era, this 
technology got somewhat forgotten in the past 
hundred years. But today, the rising interest in 
sustainable farming methods led the CombCut 
to be patented and commercialized all over the 
world. Formerly known as Just Common Sense, 
the company has grown into the Lyckegård AB 
Group with a wide-ranging portfolio of imple-
ments for weed control, including machinery 
concepts from Sweden and Finland.
     The fact that other European agricultural 
implement manufacturers have followed by devel-

oping similar concepts, proves that the path was well 
chosen. A newer implement from the German Zürn 
Harvesting company not only cuts the weed flowers 
but collects the clippings for reducing the seed po-
tential on the treated area. However, because of the 
high complexity of their drivetrains, and finally also 
the price, these implements are out of the question 
for most farms using animal traction. 
     Another, not to be underestimated, reason for 
selecting the CombCut for a conversion into animal 
traction was that the Lyckegård company had sup-
ported this idea from the beginning.  Advice and 
assistance were provided during the whole design 
process, including the complete CAD drawings of 
the original tractor implement, which enabled enor-
mous time savings in the conception of the horse-
drawn version.
     After two meetings in May and August 2016 for 

Overall view with component designation of the horse 
drawn CombCut (Drawing by Paul Schmit 2021)

Side view of the horse drawn CombCut coupled to 
the forecart (Drawing by Paul Schmit 2021)
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discussing the technical feasibility, SmP was supplied 
in December 2016 with a side section of the initially 
hydraulic operated CombCut implement for tractor 
use, which is currently available in 6 and 9 m width. 
The working width of the ground-drive implement 

for horse use was defined at 1,6 m. From this unit, 
only the knife bar with its three-dimensional knife 
angle adjustments and the brush comb were main-
tained. 
      The implement’s new tubular frame with spring 

loaded suspension of the cutting unit, as well as 
the whole lifting device and drivetrain, had to be 
redesigned. The double-sided toothed belt drive 
has a transmission ratio of 1: 5,09 to achieve a suf-
ficient rotational speed on the brush comb, which 
cleans the blades from the cut material. Finger-
type freewheel hubs on both ends of the comb 
shaft regulate the torque transmission. These 
parts, which are hard to find in Western Europe, 
because of the near extinction of ground-driven 
implements, were kindly supplied by the Main-
ardi company of Abbiategrasso in Northern Italy. 
This company still manufactures side-delivery hay 
rakes with ground drive for the European and 
South-American market. A plunger-type clutch, 
integrated into the assembly of the freewheel and 
secondary toothed belt pulley, allows the brush 
comb to be disengaged during transport.
     In 2018, the complete design was advertised 
as a master-thesis at the Polytechnic University of 
Turin (Italian: Politecnico di Torino). However, 
even though animal traction is having a renais-
sance in Northern Italy, mainly by young people 
rediscovering the self-sufficient farms of their 
ancestors, linguistic barriers apparently prevented 

this master-thesis from getting realized.
      With the now developing LEADER project, the 
realization came true. Furthermore, from September 
2020 to April 2021, a part of the development of the 

Front view of the horse drawn CombCut coupled to 
the forecart (Drawing by Paul Schmit 2021)

Top view of the horse drawn CombCut coupled 
to the forecart (Drawing by Paul Schmit 2021)
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horse-drawn CombCut was carried out as a teacher-supervised project in the sec-
tion of environmental sciences, ending with a technical baccalaureate, at a public 
secondary school in Luxembourg. Here, the student’s work consisted of computer 
drawings of basic implement parts and mainly in the mathematical dimensioning 
of the drivetrain components and the lifting mechanism for the cutting unit as 
well as strength calculations for the frame. Moreover, in a written project docu-
mentation, the pros and cons of the CombCut vs. other mechanical and chemical 
weed control methods were analyzed. Herein, the later use of the implement was 
limited to regulating docks, thistles and nettles on grassland.
     All in all, 108 working hours were spent in the 3D-CAD drawing and about 
the same amount of time into the manufacturing of most of the implement parts 
and the final assembly in the workshop of the SmP association in Tuntange. 
Since all parts are available now as computer files, some of the more complex 
parts of the lifting mechanism were laser cut by a metal-working company in 
Luxembourg. In addition to the high precision of the manufactured parts, this 
also enabled a lot of manual labor to be saved, which more than outweighs the 
working time on the computer. In addition, the three-dimensional representation 
of individual parts and the entire assembly simplified the technical communica-
tion between all people involved and allows in a further stage to manufacture 
market-ready high-quality implements at a competitive price.
     The drivetrain components were supplied by the large-scale manufacturer 
Mädler from Stuttgart in Germany and the wheels were ordered from Dominiak, 
a carriage manufacturer from Piaski in Poland. The tubular frame is hand- and 
homemade of thin-walled structural steel. The machine is designed for coupling 
to the braked SmP Mono-Rad Concept 1.3 single-wheel forecart. An optimum 
working comfort is guaranteed with the fully adjustable and spring-suspended 
traction shafts, as well as the forecart’s central wheel, which runs in the longitu-
dinal axis of the horse thus eliminating lateral forces. The total budget, excluding 
the working hours, of the first prototype adds up to € 5.000, which was co-
financed by the LEADER LAG LËTZEBUERG WEST.
     As mentioned before, within the LEADER project, the conception of this 
newly developed implement is part of a preliminary study, analyzing the benefits 
of computer aided design during the development process. The next step consists 
of field trials in Luxembourg and Sweden. Besides the design process, the testing 
will also be computer-assisted, using multiple sensors like draft force, torque and 
movement gauges, offering the possibility to analyze the required tractive effort, 
the drivetrain efficiency and the horse’s working comfort. As part of another 
school project, the effectiveness of the CombCut system for grassland mainte-
nance is to be analyzed through targeted assessments. Here a cooperation with 
Sweden’s workhorse driver education at the National Horse Center in Wången is 
envisaged. A joint-venture which could be financially supported by ERASMUS+, 
another EU-program in the educational sector.

Shaping the future together
     Detailed information about the whole design process and the testing will be 
published on the project’s webpage www.drafthorses.eu. With this networking 
and cross-border cooperation, the aim is to contribute to the further development 
of modern farming and gardening technology. 
     An international symposium is planned for November 2022 in the LEADER 
region Luxembourg-West. Keeping with the times, it will be an online event 
with specialist lectures and farm presentations. Thanks to a synergy with the 

Lauresham open-air laboratory from Lorsch in Germany, this symposium will be 
a follow-up event of the very successful virtual conference “Draft animals in the 
Past, Present and Future,” which was organized in the beginning of May 2021 
with participants from 30 countries worldwide.
     For two days, the contemporary use of draft animals in eco-friendly and low-
input vegetable growing and agroforestry will be discussed. Possible future strate-
gies will be worked out with practitioners and experts in soil science, alternative 
cultivation methods and landscape design. 
     Low Input Farming Systems (LIFS) seek to optimize the management and use 
of on-farm resources and to minimize the use of production inputs as off-farm 
resources, such as purchased fossil fuels, chemical fertilizers, and pesticides. 
Long-term sustainable solutions need renewability and a holistic approach, clos-
ing on-farm cycles again in climate-friendly and regenerative agriculture. 
     According to the "European Climate Law," which was negotiated between the 
EU’s 27 member countries and the European Parliament and adopted in April 
2021 within the “European Green Deal,” the EU is to become CO2-neutral by 
2050. Carbon dioxide is the most significant long-lived greenhouse gas in the 
earth's atmosphere since the Industrial Revolution, resulting as anthropogenic 
emission caused by mankind, primarily from the use of fossil fuels and deforesta-
tion.
     Getting carbon-neutral requires a ‘reverse’ carbon footprint, which means 
that at least as much carbon is sequestered above and below ground as is emitted. 
You may see this as unrealistic, but you can also see it as a chance, an opportu-
nity to sustainably change our society, including our food production. Here, we 
should acknowledge that there is still, in the 21st century, no other emission-free 
and low-cost power source than the work horse, which can even reproduce itself, 
and on a local level.
     Agroforestry systems (AFS), a combination of woody plants and grass or ar-
able crops on the same field, will be the second main subject of the first sympo-
sium within this LEADER project. Restoring a structurally rich landscape, and 
habitat diversity, offers high value creation potential. Reducing wind and water 
erosion, nitrate leaching, and temperature fluctuations can help to reach a more 
climate-resilient agriculture. Furthermore, with a suitable selection of trees and 
shrubs, natural nectar, honeydew, and pollen sources are created, which contrib-
utes to better biodiversity protection.
     In order to make European smallholdings relying on animal traction fit for 
the 21st century, not only the challenges of the future have to be faced, especially 
climate change, but the current social changes as well. The LEADER project is 
thus linked to a study, as a master thesis at UPPSALA UNIVERSITY, on the 
contemporary use of workhorses in Sweden and Italy, which will also be carried 
out in 2022.
     Furthermore, both project parts, the LIFS as well as the AFS are planned to 
be realized as so-called citizen science (CS), also known as crowd-sourced sci-
ence. Herein a part of the research and data collection is planned to be conduct-
ed with a public participation under the direction of professional scientists. This 
monitoring will be based on an initiative for AFS of the University of Münster 
in Germany, an approach that fits perfectly into the philosophy of the LEADER 
projects.
     Co-designing new farming systems is a multi-dimensional and complex 
process, in which changes in knowledge and technologies must take place. For 
these reasons, it is necessary to use a participatory approach, which is the basic 
LEADER philosophy. Exploration of the initial situation, which identifies local 
stakeholders potentially interested in being involved in the process, existing 
farming, and gardening systems, as well as their specific constraints, will be the 
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first step within this project. Creation of an innovation platform, as a core of this 
process for generating a broad knowledge on viable small scale farming practices, 
will follow. Watch out for more information on www.drafthorses.eu
	 - Paul Schmit
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Cover-cropping in a silvoarable agroforestry plot (Photo by Cathy Laroche 2021)

from the 1878 Paris International 
Agricultural Exposition


