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PREFACE MARTIN HAUSLING

The climate crisis and species extinction are the biggest challenges for agriculture at present. Every study and international re-
port correctly says: agriculture is both, perpetrator and victim. The vast majority of international and European scientists agree
that the manner in which we farm has to change fundamentally. It is uncontested that intensive animal agriculture and intensive
nitrogen fertilisation are harming the climate and that monocultures and high pesticide use contribute significantly to species
extinction.

The obvious solution would be to promote agricultural systems which, by definition, rear animals less intensively and use far less
synthetic nitrogen and fewer pesticides and thereby are proven to allow for more biodiversity as well as lower nitrogen levels
in water courses - systems such as organic agriculture. But instead something strange happens: new, supposedly innovative
techniques keep cropping up and find their way into political policy papers even though they have nowhere near the same
synergetic potential for positive effects on the agroecosystem.

On the contrary: what has been proven to be correct, sometimes for years and is relatively obvious even for most interested
lay people: techniques such as no-till agriculture, precision agriculture, biomass use, indoor farming or genetic engineering
positively impact only a fraction, if any, of the underlying problems. At times, negative impacts have been documented or are
considered probable. Really astonishing is the fact that these techniques are regarded as THE innovative solutions even though
their negative impact has been widely documented.

As critical questions and negative consequences very often will not be discussed outside of expert circles, | am really excited
about this study. The author, Andrea Beste, takes a closer look at several of the current, hotly discussed “sustainability solutions"
and comes to the conclusion: "this is fake sustainability"

Have fun reading, and hopefully some interesting insights, too!

S T s
/
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INTRODUCTION

Introduction

Even though it has been clear for many years that conventional agricultural systems in
Europe are unsustainable and need to be fundamentally changed’, time and again at-
tempts are made to promote techniques or products addressing only parts of the system
as the big solution. Every few years, a new super-technology is making headlines and
soon finds its way into all kinds of political strategy papers. Again and again, something
is hailed as a breakthrough for sustainability, even if the effects are much overrated and,
at times, not yet backed up by research.

Rather than being sustainable, some of these techniques and products are even harm-
ful. Others are beneficial, but only have a very limited scope and a much lower positive
impact than is being claimed. And still others would be useful as part of a system change,
but they do not turn agriculture per se into a sustainable technology - often the claims
of sustainability are simply fake.

What the technologies and products discussed here have in common is that in
their evaluation the systemic context is often neglected and they fail to deliver the
overpromised benefits for sustainability they supposedly have. We know this from
product advertisement where it is considered to be normal. We've become used to it
long ago. But when it comes to changing the way we live on planet earth, so that future
generations, too, can live here in some comfort, we definitely don't need products sold
through glossy brochures, instead we need to develop technologies that really work.

As far as possible, the focus should be on scientific neutrality and diligence and not on
positivistic product research and praise. This is not about marketing, it's about keeping What's below the surface?
planet earth inhabitable and achieving the goal of letting no one go hungry without
exhausting and destroying our resources!

Often, it's not the advertised techniques themselves that are dangerous. What's danger-
ous is that practitioners and policy-makers are led to believe that with these techniques
the current system of intensive agriculture doesn't really have to be changed much.
Time and again, the thus promoted techniques contribute to excuses being made for
not investing into well-known considerably more sustainable concepts and systems. One
example is the so-called “climate smart agriculture” The pesticide industry in particular
invests heavily into advertising “climate protection strategies” and "regenerative agri-
culture” or "carbon farming"% Bayer for example promotes its “smart field" strategy®:
" Digitalization in farming can help us deploy our resources efficiently and sustainably,
enabling farmers to get the best out of their fields with minimal environmental impact.”
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Tech fixes:

Pseudo-sustainable
techniques which help to
maintain the obsolete and
inefficient model of
intensive industrial
agriculture with its high
energy needs and high
fertiliser and pesticide
inputs.

Climate change and
species extinction are
the world's most
threatening challenges
for securing our
survival.
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L,PRECISION FARMING" OR ,THE EMPEROR'S NEW CLOTHES"...

If one takes this dazzling, "green” sounding rhetoric seriously, research money, fund-
ing and advisory capacities will continue to go towards pseudo-sustainable techniques
which help to maintain the obsolete and inefficient model of intensive industrial agri-
culture with its high energy needs and high fertiliser and pesticide inputs. These are tech
fixes rather than a system change - with fatal consequences for our ecosystems, our

animals and our societal common good.

What you are about to read aims to deflate some of the over exaggerated claims which
are made for certain technologies which, supposedly, achieve mega effects for sustain-
ability. Very often, all that remains of one of these hot air balloons is a tiny piece of cloth.

sPrecision farming* or ,,The em-
peror’s new clothes®...

For about five years, the so-called "precision agriculture” has been promoted increasingly
loudly and frequently. It is now listed next to agroforestry and agroecology among the
eco-schemes recommended by the EU Commission for funding through the Common
Agricultural Policy (CAP).

According to the Commission, eco-schemes should meet the following requirements:

¢ they should include activities related to climate, environment, animal welfare and
antimicrobial resistance;

o their level of ambition must exceed the legal minimum requirements and
obligations (conditionality).

In the following, we want to take a critical look at precision agriculture (also called
"smart farming" or "precision farming") and assess whether it can fulfil the above criteria
in regard to arable farming.

THE TWO BIGGEST THREATS:

CLIMATE CHANGE AND EXTINCTION OF SPECIES

Climate change and species extinction are the world's most threatening challenges
for securing our survival and therefore they are also the particular focus of the EU
Commission's "Green Deal". Approximately 1.2 per cent of the world's energy consumption
is needed for the manufacture of mineral fertiliser based on the Haber-Bosch synthesis
for the production of ammonia from atmospheric nitrogen*. More than 90 percent of the
fertiliser industry's energy needs go into this production®. In the agricultural production
of many field crops as well as fruits and vegetables, more than a third of the energy
consumed goes into the manufacture of agrochemicals (fertilisers and pesticides)®. In
2013, the German Federal Environment Agency included the greenhouse gas balance
and found that for 2010, the GHG emissions for agriculture in Germany amounted to



L,PRECISION FARMING" OR ,THE EMPEROR'S NEW CLOTHES"...

13 percent’ rather than seven percent of the emission total. In its report on climate and
agriculture, the EU Court of Auditors criticises that the 100 billion Euros spent on climate
protection measures during the last EU agricultural policy funding period achieved next
to nothing’.

Species extinction is speeding up
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Fertiliser production: Responsible for

most GHG emissions in agriculture but

- . . . Lo largely forgotten in climate models.
In its final report in 20198, the Intergovernmental Science-Policy Platform on Biodiver-

sity and Ecosystem Services, IPBES, warned of a dramatic loss of species in the coming
decades. The report identifies the changing nature of land use as the main driver for the
loss of nature in Europe in particular. Their conclusion: in particular the loss of natural
habitats and pollution through fertiliser use and pesticides, have led to conservation
efforts often being in vain. Some scientists consider the loss of biodiversity to be worse
than climate change®.

+PRECISION FARMING" - A SOLUTION?

The purported solution repeatedly and loudly touted by many is the "digitalisation of ag-
riculture” or so-called "precision farming”. High tech on farmland is supposed to preserve
climate and biodiversity. Sensors and drones are to let farmers know what is needed and
where. Application technology should then accomplish the precise on demand delivery.
While the lobbies for the agricultural machinery, the chemical and the seed industry are
pushing for this technology to now be funded with CAP money, there is little discussion
over what proof there is that these innovations indeed provide environmental services,
who has access to these technologies and who controls the data. Now no one will object
to fertiliser being applied more efficiently and fewer pesticides being used. But to what
degree can precision farming actually help to achieve this? How effective are they really
in making agriculture more sustainable? Is the exuberant advance praise justified?

@TH EGREENS/EFA
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L,PRECISION FARMING" OR ,THE EMPEROR'S NEW CLOTHES"...

HIGH - TECH WITH PATCHY DATA COLLECTION

For example, by using colour-reading technology to evaluate chlorophyll in leaves,

precision agriculture is to ensure a more efficient application of nitrogen fertiliser which
should reduce the amounts of nitrogen fertiliser used and thus save GHG emissions.
Measuring the leaf green provides an indirect and only relatively rough estimate on
whether the plant receives sufficient nitrogen. Other soil parameters are even less
precise: even today, humus content and quality in the soil, for example, cannot be
measured satisfactorily over a wide area, and certainly not during a flyover. Up to now,
there are no valid measurement methods for phosphorus that could serve as a data basis
for a "precise" application: in Europe, for example, up to 16 different methods are used
to measure the amount of phosphorus in soils. None of these 16 methods can be used
to determine the total amount of plant-available phosphorus in the soil, as organically

bound phosphorus cannot be measured. However, this can amount to between 25 to 65
16 methods and none can measure ) )
. percent of the phosphorus present in the soil™. In regard to humus and phosphorous
the organically bound phosphorus . . ; N ) ]
content a "precise” satellite-controlled fertiliser system so far has only imprecise data
to work with, and for sure none will be available in real time. The same remains true
for many other soil factors, such as soil structure, for example. Up to now, scientifically

speaking, there are "approximations", which is a far cry from "precision”.

MINIMAL SAVINGS

Cultivation methods that don't use mineral fertilisers or synthetic pesticides have been
known for quite a while, but now the hope rests on the potential of precision agricul-
ture to support savings and deliver environment benefits. In 2018 the German Ministry
for Agriculture (BMEL) published "Digitalisation in Agriculture. - Using Opportunities -

100 3% Minimising Risks" The publication cites a BMEL funded impact assessment by the Thiinen

sok Federal Research Institute as follows:
£ 60 |- “The greatest benefit of digitisation in agriculture lies in the potential increase in pro-
E ductivity through savings in man hours and farm inputs. Sustainability can be increased
y 40r through reduced needs for fertiliser, pesticides, fuel and better animal welfare. The sav-
20k ings in fertiliser, pesticides and fuel identified so far lie in the low single-digit percent-

age range.""
(o]

SAVINGS

In regard to the environmental problems that scientists attribute to intensive fertiliser

L. and pesticide use, savings in the low single-digit percentage range don't indicate a
Not a lot: precision

agriculture delivers
savings of pesticides and
fertiliser < 5 percent

trend reversal. This may seem barely sensible in terms of efficiency, but a considerable
amount of capital and technical expenditure is a necessary prerequisite for the reduction
of just a few percentage points. The question is not only whether this makes sense
environmentally, but financially, too.

By the way, the 2021 BMEL brochure with the same title does no longer contain the
above quote and the reference to the impact assessment by the Thiinen-Institut has
been deleted. Quoting these figures doesn't fit the current political agenda, it seems.

COMMISSIONED BY MARTIN HAUSLING, MEP



L,PRECISION FARMING" OR ,THE EMPEROR'S NEW CLOTHES"...

However, even with the most precise application, if the number of animals isn't reduced,
too, the question remains: what does a farmer do if, despite precision application, time
and again slurry is left over? When there is too much slurry, it has to go somewhere.

And there is another problem that simply gets overlooked: even less or more accurately
applied nitrogen fertiliser will pollute the soils if no sensible crop rotations are in place
and if no high-quality organic fertilisers, such as compost (which cannot be given in
small, precisely measured doses) is supplied to nourish soil life and build up humus. If
the mix of nutrients isn't right, plants and soil ecology will be malnourished even if the
wrong mix is more accurately dosed. The result is "precise malnutrition” The negative im-
pact on the system remains the same. Plants that are intensively fertilised with nitrogen
are susceptible to diseases and pests and require more "plant protection"™

What to do with the slurry if there
are too many animals?

So far, diversity
scuppers sensor
measuring. But it’s that
diversity that makes
nature-based pest
control possible.

Measurements with remote controlled sensors are ill suited for diverse cropping systems

In regard to species diversity, sensor measurements have so far required very homogene-
ous crops, species diversity within the system, such as mixed crops, undersown crops,
trees or hedges, have been rather disruptive. But it's the diversity in the system which
is important for endangered species as well as beneficial insects. It promotes biologi-
cal pest control which is a precondition for saving on the use of pesticides. That's a lot
of technology with little effect to show for - which means the environmental balance
isn't looking good. In addition, the rebound effect usually is not taken into account:
employing technologies that help save resources make the use of the resources more
profitable and incentivise an even more intensive use of the resource - which would be
counterproductive.'”
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Who holds the power of data?

Equipment paid for
but only “on loan”?

ORCANIC
AGRICULTURE
biodiversity
water protection
soil protection
climate protection

L,PRECISION FARMING" OR ,THE EMPEROR'S NEW CLOTHES"...

WHO CONTROLS THE ,,FUTURE TECHNOLOGIES"?

Additional questions in regard to the sovereignty of operational data need to be raised
over terms such as "smart farming" and "big data": Who has the rights to such data and
who ultimately owns them? The past decade has seen a rapid development of start-ups
in the digital agriculture sector. The market for precision and digital farming products is
estimated to grow by 12 percent annually and will likely amount to 10 billion Euros by
2025. In 2013 for example, Monsanto bought Climate Corporation, a company that pro-
vides products for digital agriculture, for $1 billion, while Bayer has invested more than
$200 million in the digital agriculture sector. Following the acquisition of Monsanto by
Bayer, the company claims to have the world's leading platform for digital agriculture.
Other major agriculture corporations, including global grain traders, agrochemical com-
panies, the agricultural machinery industry and technology companies, are also invest-
ing in digital ag companies or buy them outright. Increasingly, the technology lies in the
hands of the same global players who also dominate the markets for high-yielding seed
varieties, fertilisers and pesticides markets.”

Scepticism is warranted as to whether suppliers with a major commitment to precision
technology will take steps to significantly shrink the markets for their own products. In
view of the sustainability discussion, there is good reason to assume that instead these
companies will make efforts to secure their markets by declaring the use of such means
of production as "smart", "precise”, "efficient" and "sustainable". This new form of verti-
cal integration also allows these corporations to extract farm data and use them to guide
their product selection. The farmers are integrated into the company's value creation
chain, which limits their technical flexibility. As in other sectors of the digital economy,
"one-stop-shop" platforms are being created which offer farmers a comprehensive ser-
vice package and thereby influence decisions in a targeted way. Already, the sovereignty
over the data and the technical ownership no longer lies in the hands of the farmers.
Example USA:

John Deere prevents farmers from repairing any equipment fitted with highly sophisti-
cated software such as tractors, and forces them to hire outside contractors instead. The
company argues, that farmers do not "own" their tractors, but only "acquired a licence
to operate the vehicle "™

So far, neither precision nor potential savings merit the financial and technical expense,
not economically for the farmers, nor in their contribution to sustainability. The massive
promotion of precision agriculture and its recommendation as a suitable "eco-
scheme” for the advancement of environmental services within the framework of
EU agricultural policy is disproportionate to its (minimal) potential to provide
efficient and targeted environmental services for climate protection
and the conservation of biodiversity. The EU Commission's farm-
to-fork strategy requires the expansion of organic farming
systems but in that respect precision farming has little to offer.
For many decades, organic farming has proven its sustainability
in every relevant area of resource protection, from soil and water to

biodiversity and climate'®.
PRECISION

AGRICULTURE

9
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L,PRECISION FARMING" OR ,THE EMPEROR'S NEW CLOTHES"...

There is always potential for improvement, but the positive impact on ecosystem services
organic agriculture can already deliver today exceeds the potential of precision farming
by a multiple. In its reminiscence of Hans Christian Andersen's "The Emperor's New
Clothes"; precision agriculture seems more like a déja vu and a throwback to childhood:
the beautiful clothes only exist in the imagination.’

ADAPTING DIGITAL TECHNOLOGY

Of course, there are also application for digital technology that make absolute sense:
parasitic wasps for biological pest control with the aid of drones or remote-controlled
chopping robots can also be used in diversified systems. These are customised solutions
with low technical, capital or data costs. Open source platforms for knowledge sharing
and networking among practitioners worldwide are a very useful application of digital
technology too - if the infrastructure is sufficient. By using such platforms, farmers
become increasingly independent and autonomous in their judgement and depend less
on the industry recommended timings for spraying and fertiliser applications which cor-
porations use to keep product sales at a steady level.

Rather than further the costly digital upgrading in the field which adds little to a prac-

titioner's knowledge about his agroecological system and the observation of ecological
processes and, at worst impedes them, we should invest more into interlinking know-
ledge, sharing know-how and experience as well as communication with each other.

3“:5@ THEGREENS/EFA
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CARBON FARMING

Carbon farming

.Carbon farming" is the new buzz word that is hotly discussed in the EU Commission,
in ministries and chambers of agriculture across Europe and in many projects. With the
adoption of the accounting rules for land use, land-use change and forestry (LULUCF) in
2017, greenhouse gas emissions (GHG) from these sectors should be included in the new
EU energy and climate policy framework for the 2012-2030 period. They are to contrib-
ute to the EU goal of reducing greenhouse gas emissions by at least 55 percent by 2030,
compared to 1990 levels. In this context, the EU Commission's Farm to Fork strategy sup-
ports CO,-certificates for agriculture. In April 2021, the Commission published a paper,
including guidelines, which describes in detail the areas that need to be taken into account,
the shortcomings of measurement and the difficulties for implementing a fair and legally
robust remuneration structure.

THE EU COMMISSION'S CARBON FARMING INITIATIVE

Regarding measurability and questions of legally protected remuneration, the paper
comes to similarly critical assessments as the study by Wiesmeier et al. 2020. But while
the Commission paper reaches the overall conclusion that CO,-certificates for agricul-
ture are feasible, the study by Wiesmeier concludes that they may not be such a good
idea after all. One positive aspect of the EU Commission paper is that animal husbandry
has been taken into consideration, even if only the management is taken into account
and not the wider climate potential: the reduction of animal numbers. It is a positive that
a.grofore.stry‘/ sys‘Fems feature promment!y and that .synergy eff‘ects, such.as the p.romo— EU Commission paper:
tion of biodiversity, water storage capacity and erosion protection are being considered.

Nevertheless, the Commission prefers "outcome-based” models, which are fraught with . .
CO, sequestration in

soils is unstable,
difficult to measure and
remuneration is legally
uncertain.

considerable technical difficulties because the basis for payment is the measured carbon
sequestration in the soil, over "action-based" models which base payments on the imple-
mentation of measures for climate change mitigation and adaptation (which also benefit
many other ecosystem components), rather than measurements. The question as to why

the Commission makes this choice remains unanswered.

2
GHG EMISSION REDUCTION HAS TO BE A PRIORITY Fabulous nevertheless:

This much is certain: The exploitation of fossil carbon stores in solid or gaseous form
(energy for industry, transport, heating, cooling, etc) is responsible for the main share
of greenhouse gases (GHG) in the atmosphere. According to the IPCC report on land use
and the International Assessment of Agricultural Knowledge, Science and Technology for
Development (IAASTD)", agriculture is a relevant driver, but also a dramatic victim of
climate change. A little discussed fact is that agriculture's biggest contribution to climate
change stems from the production and application of synthetic nitrogen fertilisers.
Globally, the emissions from agriculture mainly caused by nitrogen inputs in arable
production have increased by 30 percent over the past four decades™.

If the use of mineral fertilisers were to be reduced in favour of nitrogen fixing legumes,
greenhouse gas emissions through agriculture would be more than halved while simul-
taneously humus would be built. This is one of the reasons why N,O emissions from
organic agriculture are 40 percent lower'™.
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On pasture cattle are active climate

protectors.
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CARBON FARMING

WITH MINERAL FERTILISER WITH LEGUMINOUS PLANTS

The greenhouse gas potential of nitrogen fertilisation through lequminous plants com-
pared to mineral fertiliser-based fertilisation is proportional to a ratio of 36 to 100.

Source: calculation by the author according to Robertson et al. 2000 in Kdpke/Nemecek 2010

Another major way of adjustment is the reduction of animal numbers, linking animal
numbers to the size of the area needed for self-feeding and the promotion of grazing.
Because of the humus stored under grassland, grazing is of particular importance for
climate protection. Apart from soils in permafrost regions, moor and grasslands contain
most of the carbon sequestered in soil.

Protecting these biomes must be the top priority. Next to forests, grasslands are the
largest biome on the planet and cover about 40 percent of the vegetated land surface®.
Ruminants are essential for the protection of grassland, if it's not to deteriorate, grassland
needs to be grazed, and the more regular the grazing the more humusis built. Against this
backdrop, ruminants have to be assessed differently - it's not just about their methane
emissions, on pasture ruminants are active climate protectors. In comparison with the
use of mineral fertiliser, the assessment suddenly shifts significantly?'. If they are intact,
agricultural soils contribute substantially to the maintenance of our ecosystems. For that
to happen they need a high humus content and an active soil life. But it cannot be the job
of agriculture to ‘capture’ the greenhouse gasses emitted during industrial production
and permanently store them in soils. An active soil life means humus build-up, but at the
same time there will be continuous conversion and decomposition (which always releases
CO2 - the so-called "soil continuum model, SCM "%). Soils are not suited as permanent
carbon stores.

CLIMATE RELEVANCE

During the 2015 UN Climate Change Conference in Paris a global programme to build
humus was started, the 4 per mil initiative, which envisages an annual increase of global
carbon stocks in soils by 4 per mil (= 0.4%). Supposedly, anthropogenic CO, emissions can
be almost completely offset that way. No one will object to promoting humus build up
in soils the world over. With few exceptions, and if done correctly, it will have a positive
impact on soil structure and substance exchange. However, it is highly questionable to
link the need for more humus in soils with a free pass for other industries by releasing
them from the obligation to lower their CO, emissions.



CARBON FARMING

This kind of argument reduces humus building to a tool for those buying into the logic
of CO, certificates. At least for agriculture that's not helpful because it ignores the enor-
mous relevance of humus building not only for the preservation of soil fertility and the
ecosystem services soils provide, but also for global food security. To ensure soil fertility
we need living soils with high biological activity and biodiversity. Decomposition is part
and parcel of biodiversity?. And another question remains: over time the amount and
speed of humus building decreases. So how should farms be assessed that enter a pay-
ment scheme with an already higher than average humus content in the soils? Another
unsolved question is for how long a particular agricultural practice has to be maintained
until the carbon storage can seriously be considered to be permanent and stable. From
a climate point of view, even 50 years are actually too little. What happens if there is
a change in farming system, a new owner, a successor? And, in the course of climate
change and without any intervention by the land managers, stored carbon could leak
into the atmosphere once more as CO, . Would there then be a threat of repayments?

As early as 2012, the German Thiinen-Institute said in regard to the potential of carbon
sequestration in soils for climate protection: ,/In general, the additional storage capac-
ity of organic soil carbon through sustainable humus management is limited in time
and quantity, as the humus stock develops a new equilibrium. If management practices
change once more, the organic carbon, which may have accumulated over decades, can
be mineralised within a short time.”**

The conclusion: humus building is important for soil fertility, erosion protection, ground-
water formation and flood protection and it renders agriculture climate resilient. It
is not suitable for CO, certificates. A 2018 statement by the Thinen-Institute on the
4-Promille-Initiative reemphasises this view?.

The above mentioned study by Wiesmeier et al,, 2020: ,CO, certificates for carbon se-
questration in soils: methods, management practices and limitations” ® which was
conducted as part of the "BonaRes"-Project (soil as sustainable resource for the organic
economy) and funded by the German Ministry of Education and Research, also clearly
points out the limits of CO, certificate trading. Sequestration fluctuates and is reversible
and measurement is difficult. As a result, the authors of the study currently view the
instrument of CO, certificates critically:

Even though increasing the carbon content in agricultural soils through good manage-
ment is definitely a positive for both agricultural and climate protection, the instrument
of private CO, certificates might be unsuitable.

What's particularly important: raising the carbon content in soil is not necessarily the
same as a sustainable agricultural model and the building of high-quality humus. Some
measures can also have an adverse effect on soils or have the potential to introduce pol-
lutants into soils (e.g. plant charcoal/biochar). A narrowed focus on aspects of climate
protection in agriculture can harm other environmental media.”
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Carbon doesn’t
equal humus!

An active soil life involves
humus building but also
processes of humus
decomposition.

It hampers the long-term
stable storage of carbon
in the soil.
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CARBON FARMING

Similarly, in its 2012 comments on climate protection policies, the Thiinen Institute in
Germany said: ,Climate protection measures in agriculture should be implemented first
where great synergies with other environmental goals are given and where environ-
mental policy obligations exist."

BIOCHAR - NOT ACHIEVING ITS OBJECTIVE

In this context, the introduction of carbon into soils by means of plant charcoal/pyrolysis
charcoal/biochar is a topic of much discussion and intense lobbying efforts - because
it is supposedly particularly stable and does not degrade so quickly. But the support for
techniques that aim to store carbon as long-term as possible in the soil and stabilise it
against degradation overlooks the fact that - at least in the temperate climate zones -
the delivery of soil ecosystem services is primarily down to soil life. Good soil properties
and healthy plant nutrition as well as bio-pores for water storage and purification can
only be achieved through a high degree of biological activity. In general, this involves
humus building but also processes of humus decomposition®. And dead plant charcoal
is not suitable as a starting material for high levels of biological activity and humus
building. The strong effects of carbonised substrate - for example, on water and nutri-
ent storage - in the so-called "Terra Preta” soils can only be measured because due to
their genesis, tropical soils contain hardly any of the clay minerals needed for nutrient
exchange and water storage and humus building in general is difficult. This is completely
different in mid-latitude soils. In addition, without prior inoculation with nutrients the
strong nutrient storage capacity of the pyrolysis charcoal contributes to nutrient immo-
bilisation, which is extremely counterproductive especially in organic farming®.

A critical meta-study which reviewed a large number of publications (>300) concluded
that there is insufficient empirical evidence to support the potential of plant carbon ap-
plication to mitigate climate change®. In order to have an impact on the climate, enor-
mous amounts of plant carbon would have to be applied. A model calculation came to
the conclusion that about 1 percent of the greenhouse gas reduction target for Germany
for the year 2030 could be achieved through the production of biochar. For that, all avail-
able biomass in Germany would have to be processed into biochar®'.

In comparison to agricultural techniques that have been tried and tested for centuries
and optimised by organic farming, such as a balanced crop rotation with diverse and
deep root penetration®, permaculture, agroforestry, the recycling of organic matter by
way of solid manure, crop residues and compost®, the incorporation of plant charcoal
into the soil is far inferior in terms of humus build-up and positive effects on soil
ecology. Moreover, it is not a nature-based adaption but a high technology method and
the resulting product has chemically nothing in common with original "Terra Preta" **.



CARBON FARMING

Here, once more a quote from the 2018 soil condition report by the Thinen Institute
for climate protection in agriculture: ,Does the use of biochar have potential? In soils,
biochar from pyrolysis is very stable and therefore could contribute to the stable fraction
of permanent humus. Up to now, positive yield effects from biochar application could
only been demonstrated in nutrient poor tropical soils, but not in the more nutrient
rich soils of temperate climate zones. Open questions regarding the availability of
suitable initial substrate for biochar, its pollutant content, its profitability and the
legal framework as well as the overall energetic and ecological assessment remain and
prevent a positive evaluation of biochar use in our arable soils." 3%

COMPOST DOES MUCH BETTER

The positive effect of carbon-rich fertilisers in the soil depends to a large degree on how
and in what form the carbon is introduced into the soil. Not every organic fertiliser has a
consistency that is advantageous to soil life (slurry or large volumes of fresh biomass for

The positive effect of
carbon-rich fertilisers
in the soil depends to a
large degree on the form
in which the carbon is
introduced into the soil.

example are not beneficial for soil life). Compost does an excellent job at improving the
soil as well as increasing humus content and soil fertility and it is much more efficient
than biochar.

Over many years, positive effects of compost (without biocarbon enrichment) on the
soil have been proven:*
increased aggregate stability, improved soil structure
increased pore volume coinciding with improved water retention
and filter capacity
increased biological activity
increased humus content
decreased erosion susceptibility, flood protection
increase in mycorrhiza and thus improved nutrient supply
decreased N leaching
decreased disease susceptibility in field crops

Positive effects from compost

STABILISES SOIL INCREASES HUMUS CONTENT SEQUESTERS CO2
STRUCTURE AND DRCAMIC SOIL SUBSTANCE

'.‘"_{'f:_r-

pollufarits

pasticides

IMCREASES INCREASES THE BUFFER RECULATES THE
BIODIVERSITY CAPACITY OF THE S0IL WATER CYCLE
IN THE S0IL
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Pollutants such as polycyclic aroma-
tic hydrocarbons (PAHs) are carcino-
genic and mutagenic. They are too
strongly bound to the biochar and
therefore not recorded through most
measuring methods.

Ploughed
No humus enrichment, just

displacement!

COMMISSIONED BY MARTIN HAUSLING, MEP

CARBON FARMING

From what we know today, biochar provides at most 1-3 of the positive effects on this
list (and it varies greatly from study to study *). Conclusion: The benefits for soil and
climate are much greater when the available biomass is converted into quality compost
rather than biochar.

Pollutants in biochar

Furthermore, there is a potential for long-term pollution through biochar. When biochar
is produced through pyrolysis, organic material is carbonised at temperatures > 350°C
and an oxygen content of < 2 percent. The higher the temperature, the more stable
the charcoal will be. During this process and no matter what raw material is used, a
large number of aromatic organic substances are formed. Among them are a number
of pollutants that are difficult to break down, such as polycyclic aromatic hydrocarbons
(PAHs), which are carcinogenic and mutagenic®. These pollutants cannot be removed
because they are too strongly bound to the material. For the same reason they cannot
be measured, readings from any of the available measuring methods say very little about
the actual pollutant load®. This includes the potential hazard to soils when biochar is
applied. For this reason, the guidelines of the EU Commission's Carbon Farming Initiative
also include a possible ban on biochar under the eligibility criteria for programmes aimed
at preserving and improving organic carbon in mineral soils.*

CONSERVATION AGRICULTURE

Over the past few years, the European Agriculture Conservation Federation (ECAF) in
particular, championed the claim that no-till is good for the soil and the climate, be-
cause it helps to augment the humus content. For years, the ECAF has been cooperating
closely with Monsanto, the company that invented glyphosate (and is today part of
Bayer). Other advocates of glyphosate use repeatedly point out that humus can be built
through mulching or direct seeding. This claim is simply false. The primary question is
how much and what kind of organic material is introduced into the soil and not whether
itis ploughed under or not. Contrary to often repeated assertions, just going no-till does
not lead to a noteworthy increase in humus. This was confirmed by the evaluation of 69

comparisons worldwide®.

The German Thiinen Institute 2015 reaches this conclusion: ,With regard to reduced till-
age under Central European conditions, a shift of humus between horizons was observed,
but no sequestration of carbon”*° Studies that noted carbon sequestration had measured
only down to a depth of 15cm or less, but not below.

Nevertheless, at EU level and in some policies for agriculture support programmes (2nd
pillar of the CAP, agri-environmental schemes) many recommendations on climate pro-
tection measures still mistakenly assume carbon sequestration. With regard to climate
relevance, however, the technique is even counterproductive because nitrous oxide
emissions increase. Soils that are not ploughed have higher density which favours the

formation of nitrous oxide.*!



CARBON FARMING

Soil protection? Just kidding...

Glyphosate not only inhibits the metabolism in plants but that of fungi and microor-
ganisms too. A 2015 study by the University of Natural Resources and Life Sciences in
Vienna concluded, that pesticides with glyphosate as active ingredient, lead to increased
phosphate and nitrate levels in soil and reduce the activity and reproduction of earth-
worms*. The analysis showed that the application of pesticides dramatically reduced
the activity of deep-burrowing earthworms. With horizontally burrowing earthworms,
the number of offspring was reduced by half compared to specimens in soils without
herbicide application.

Other studies show the effects of glyphosate use on the composition and activity of dif-
ferent bacteria strains. Glyphosate disrupts bacteria such as pseudomonas fluorescens, a
very important strain that protects against fungal diseases. In general, glyphosate seems
to disrupt the soil food-web of bacteria, fungi and microorganisms and thereby promote
the growth of harmful fungi®. The claim that a glyphosate ban would endanger soil and
climate protection in agriculture belongs into the category of “brazen twisting of facts"!

It is a brazen twisting of facts to
A GOD CONCEPT, MISAPPROPRIATED FOR GREENWASHING claim that glyphosate helps to pro-
Initially, “regenerative agriculture” came out of the movement for sustainability in the tect soils.

US, originating from the Rodale Institute which pursues goals very similar to those of
the organic pioneers in Europe*. Many excellent projects use this concept. But the term
is not precisely defined and is therefore undergoing intensive greenwashing. Here's an
example that demonstrates this rather well: At the climate summit in New York in Sep-
tember 2019, 19 global corporations formed a coalition for "alternative farming prac-
tices". They call it "One Planet Business for Biodiversity". Danone initiated the coalition.

Among the members are the Kellogg Company, L'Oreal, Mars, Nestl¢, Unilever and Yara. Nestlé, Yara & Co

The initiative introduces "regenerative agriculture” as a basic term. PepsiCo is another appropriate the term

example. In April 2021, the group announces the 2030 target to expand "regenerative “regenerative agricul-

farming practices" to 7 million hectares and once again organic farming is not part of ture”. It’s not defined and

the solution®. can be use to sell stuff.
Why not “organic”?

There are reasons for the appropriation of this term: for most of the corporations Because it makes too little

gathered here, certified, legally requlated organic production does not fit into their money.

business concept which is based on the input intensive, industrial production of cheap
raw materials. For some, the concept of organic farming would actually undermine their
business model. Take Yara, the world's largest synthetic fertiliser producer and trader, for
this group, organic farming is a serious threat to their business model as it prohibits the
use of synthetic fertiliser. "Regenerative agriculture” does not, and therefore, one simply
appropriates a term that has not yet been clearly defined scientifically or by law, but has
a positive image and uses it to further one's own interests.
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BIO ENERGY: A LOT OF SPACE FOR LITTLE ENERGY

Oil seed rape monoculture

COMMISSIONED BY MARTIN HAUSLING, MEP

Another example: CroplLife, the largest lobby group for pesticides and genetic engineer-
ing*® has now discovered "agroecology" as a very useful concept and defines it some-
what vaguely as similar to a circular economy. Of course, mineral fertiliser, pesticides and
genetic engineering - all applied with precision - are key in maintaining "sustainablil-
ity"*.

It is therefore very important to look closely at what is behind a project with the label
"regenerative agriculture” or "agroecological”. It can be a very good one or simply green-
washing!

Bio energy:
A lot of space for little energy

The IPCC special report 15 ,Global warming of 1.5 °C" continues to recommend renewable
resources as sources for energy. Alcohols (methanol, ethanol) are to replace petrol,
diesel fuel is to be replaced by plant oils and biogas should replace natural gas. This
completely overlooks the limitation of available land: Half of all habitable land is used
for agriculture = which is mostly used for the production of animal feed . It's rightly
criticised. The scientific advisory board of BUND (Friends of the Earth Germany) says
that the price for the 10 percent of global usable energy supply, which today comes from
biomass, is that it amounts to 40 percent of worldwide biomass Net Primary Production
(HANPP Human Appropriation of Net Primary Production). They say that even at this
level, the use of biomass is partly responsible for the global loss of biodiversity - which
is illustrated by the limited potential of bioenergy. From an ecological perspective, a
significant expansion of the global growing area would be irresponsible®.

KILLING BIODIVERSITY

There is not a sufficient quantity of biomass available to make it a substitute for conven-
tional energy sources® and the intensification of its use, beyond the processing of resid-
ual material (bio waste, edible oil, etc.) offers only limited potentials before the delivery
of ecosystem services becomes endangered®’. On a small-scale, energy from biomass in
a local cycle is often ecologically positive, but even the current large-scale facilities pose
considerable problems. Because biomass production is subsidised, the intensification
of currently extensively used areas becomes profitable. As a result, they, too, lose their
value for biodiversity: grassland habitats and former set-aside areas are ploughed and
cultivated with energy crops. In the process, species rich habitats, which are often es-
sential for ground dwellers and nesting birds, get destroyed. They are replaced by oil seed
rape and maize monocultures which endanger biological diversity.



BIO ENERGY: A LOT OF SPACE FOR LITTLE ENERGY

As early as 2011, in joint letter to the EU, 168 international scientists warned against
so-called "bio petrol” Science clearly does not support the view that "biofuel” is climate
neutral, the scientists say®2. For agro-energy, rainforests are cut down and small farmers
evicted, they say. The United Nations (UN) supported this view in 2011. Since then,
ten international organisations have recommend to the governments of the G-20
countries to end the subsidies for "biofuel” The governments of the G-20 countries
should "remove provisions in their national directives that subsidise or mandate the
production and consumption of biofuel”, the authors write. Among them are the World
Food Programme (WFP) and the Food and Agriculture Organisation (FAQ) of the United
Nations, the World Bank, the Organisation for Economic Co-operation and Development
(OECD) as well as six other international institutions®. In 2012, the German national
academy of sciences, Leopoldina, too, advocated in general against the use of "bio
energy", one of the reasons being its energy intensive production®.

PRE-PROGRAMMED: LOSS OF HUMUS

What is unfortunately hardly ever discussed: for many years now, shorter rotations
and the substitution of cover crops that have a high humus building potential with
humus consuming energy crops have led to humus depletion which is absolutely
counterproductive for soils *°. Decades long, expensive research projects for more
diversity in energy crop production do not change that because the gas yield per hectare
from maize is still unsurpassed. But during the production of agro-gas additional
carbon is removed from the cycle ("bio gas” = CH4), it is not returned via the C-reduced
digestates and that causes additional humus depletion®®.

WHY TAKING THE PLANT ROUTE MAKES SENSE

Recently, an interdisciplinary team of American researchers has re-confirmed that pho-
tovoltaics (PV) are significantly more efficient than plants at converting solar energy.
Whereas plants convert solar energy into energy packets by way of organic molecules
in order to store it, normal photovoltaics requires only the first step, the conversion of
energy to animated electrons®’. Even with the most unfavourable calculation, a pho-
tovoltaic system requires only one tenth of the arable land that is required for the
cultivation of energy crops. A dual use of energy production and nature conserva-
tion-oriented extensive agriculture, such as grazing sheep, is possible with PV systems.
Ground-mounted photovoltaic systems can now be installed vertically or seamlessly
integrated into fields for growing arable or speciality crops, thus avoiding competition
over land use for food production. In this way, agriculture can even be combined with
energy production®®. The sustainable replacement of our fossil fuel consumption with
plant-based energy, on the other hand, is an illusion: Without a drastic reduction of
individual transport and systemic mobility concepts we will not achieve an acceptable
sustainability status.

Biofuel and bio-energy:
time and again labelled
as “sustainable” despite
international warnings
from scientists.

Burning wood, too, isn't climate neutral!

On a tenth of the area the same energy

as from biomass.
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GENETIC ENGINEERING REBOOTED

Genetic engineering rebooted

Currently calls are growing louder again: we need the new genetic engineering tech-
niques (CRISPR/CAS and Co.) to finally be able to breed drought or salt resistant plants.
Usually it is not about drought or salt resistant plants which one could find rather than
breed. Usually it is about creating new (plant) products, it's about patents and profits.

BYPASSING THE NEEDS OF SMALLHOLDER FARMERS...

The initiative "Water Efficient Maize for Africa” (WEMA) is funded by the Gates Founda-
tion and Monsanto and considered to be a flagship project for "Climate Smart Agricul-
ture”. It is supposed to help smallholder farmers to adapt to climate change by using
drought tolerant seed varieties. However, it's mainly hybrid maize and genetically engi-
neered varieties that are being promoted. Such seeds cannot be saved or propagated for
the next growing season, farmers have to buy costly fresh seed every year. In addition,
high yielding varieties need large amounts of agrochemicals. If it were any different,
it wouldn't be worthwhile for the suppliers. A 2015 analysis by the ,African Centre for
Biodiversity" points to the limited benefits of GM varieties and warns of dependencies
that threaten the livelihood of smallholder farmers, such as indebtedness, the loss of the
traditional diversity in seed varieties, as well as the increasing influence of multinational
agricultural corporations in the African seed market®.

There is no evidence that genetic engineering helps to increase yields as such or even
reduces hunger®. On a general level, experts have been saying for years, that the causes
for hunger are more related to social and economic issues (conflicts, poverty, exclusion
etc.) than to yield gaps®'. On the contrary, a number of widely accepted expert reports
have advised a rapid shift from input-intensive industrial farming practices to agroeco-
logical farming methods®

Even more than 25 years after its inception, the so-called "Golden Rice", which was
supposed to improve vitamin supply, has to be considered a failure. The Golden Rice

variety was hampered by low yields, stunted growth, pale leaves, late flowering and low ;

fertility®.

DROUGHT RESISTANT SPECIES AND SUPER FOOD PLANTS?

Some believe things will be very different with the "new genetic engineering” methods.
Complex traits, i.e. traits mediated by a range of environmental and genetic factors, are
supposed to herald a new era of climate-resistant or nutritionally improved crops. But
up to now, such crops have not yet been developed - not even in countries with little
requlatory oversite, where, according to proponents, "innovation" is held back less. One
example is the “drought tolerant maize" developed by Bayer (erstwhile Monsanto). In the
US itis already commercially available and it was to go on sale in the African market, but
regulators in South Africa denied approval because the variety does not increase yields
and there is no evidence for drought tolerance .

A 2015 analysis by the
»African Centre for Bio-
diversity” points to the
limited benefits of GM
varieties and warns of
dependencies that
threaten the livelihood
of smallholder farmers.

Golden Rice: low yields,
stunted growth, pale
leaves, late flowering
and low fertility
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New gene editing
techniques are better?
Supposedly drought
tolerant maize was
rejected by the authori-
ties in South Africa: It
provides no benefit.

Traits are not defined
through one individual
gene but through
several and through the
interaction of outside
influences and between
genes. The new gene
editing techniques
cannot control this with
precision.

Finding is often more efficient than

“constructing”.

COMMISSIONED BY MARTIN HAUSLING, MEP

GENETIC ENGINEERING REBOOTED

THE TECHNOLOGY IS NEW, THE FLAWED REASONING ISN'T...

It's actually not surprising because the flaw in reasoning is always the same: when sin-
gle genes in the DNA of a plant are manipulated, the new traits are anchored a lot less
strongly than they are through traditional breeding. New traits in traditional breeding
are anchored genetically much more broadly because the biochemistry within the plant
determines how its genetic material will react to the new combination. In addition: the
effects genetic engineering and the introduction of a new gene has on the genome as a
whole are completely unpredictable.®*

The seed from naturally heterogenic open pollinated varieties has a much broader ge-
netic base and less uniformity in the field, than the high yielding varieties that are cur-
rently being used. Less uniformity isn't a disadvantage, it is an advantage because of
the high potential to deal in a natural way with changing environmental conditions and
environmental stresses such as pests and weather extremes. It is impossible to create
such flexibility and resilience through genetic engineering.

For example, while Dupont Pioneer (now part of Corteva) together with the Donald
Danforth Center for Plant Research and with funding from the Bill and Melinda Gates
Foundation is using genetic engineering to create cassava varieties resistant to viral
diseases, only recently traditional breeders have developed varieties displaying natural
resistance .

FINDING INSTEAD OF BREEDING

Sometimes, in order to be successful, there is no need for breeding and it's sufficient to
find traditional varieties: the MASIPAG network collected over 2000 rice varieties and
found 12 which survive when they are flooded for a number of days; 18 varieties coped
well with drought, 20 showed tolerance to salt water and 24 were resistant to certain
local pests .

It would be more efficient to first look for already existing drought or salt tolerant
varieties than release new constructs into the world. Traits such as drought or salt toler-
ance are polygenetic characteristics, i.e. they are based on several genes. They cannot be
achieved through simple change, such as point mutation, instead, several genes would
need changing - and we're not even sure which ones. And in case this should work, it
still would be far from certain, that yields, too, would be sufficient.

What we really need to change are our growing systems, not individual plants: instead
of monocultures we need more crop rotations and biodiversity and we need to optimise
the interaction between plant and soil. And we should have trust in plants which have
been fine tuning their genetics for millennia. We are far from understanding the under-
lying rules and reaction of the genome (and are thus unable to predict them), tinkering
with the genome therefore is the opposite of “precision” and defined by hubris rather
than a spirit of scientific innovation.



GENETIC ENGINEERING REBOOTED

OPTIMISING THROUGH OMISSION

Since the beginning of the 1990s, the research of mycorrhizal fungi has increased continu-
ously, since the beginning of the 2000s, scientists also consider the impact on soil and plant
health in agricultural systems.

With (old and new) methods of genetic engineering we supposedly can achieve benefits
such as drought resistance, resistance to pollutants and salination as well as disease and
harmful organisms. Today, we could make almost all of it happen in agriculture, if we were
able to make better use of the symbiotic relationship between mycorrhizal fungi and plants.
Population with mycorrhiza improves plant health through an improved nutrient status
which, in return, results in the agricultural system delivering better ecological services®.
Mycorrhiza fungi not only stabilise soil aggregates and prevent soil erosion; through their
interaction with other soil organisms they also prevent pathogens from establishing them-
selves on plant roots, they considerably improve the plant's nutrient absorption and make
them more resilient to water stress .

But we've also known for quite some time, that mineral fertilisers and pesticides can harm
mycorrhiza. The extremely efficient interplay between fungi and root is disturbed and the
absorption of nutrients decreases. The one-sided plant nutrition becomes dominated by
nitrogen which makes the plant susceptible. This triggers the (wrong) reaction, which is to
apply "plant protection’ - i.e. biocides - because they disrupt the ecosystem and the soil
microbiome even more .

There is a huge potential for optimisation in arable farming which, for years, “innovative”
techniques such as genetic engineering have promised to deliver and failed. We could
achieve most of it simply by abandoning practices that are inefficient and harmful and sup-
porting the highly efficient mechanisms occurring in nature.

Schematic representation of the way mycorrhizal fungi (MF) enhance plant
nutrition and strengthen their defence mechanisms.

FROTECTION IMPROVED
AGAINST PHOTOSYNTHESIS
ABIOTIC STRESSES: RATE
DROUCHT, STRESS,

POLLUTANTS

IMPROVED WATER
HEAVY METALS INFILTRATION

AND HOLDING
ARE IMMOBILISED CAPACITY,
IMPROVED 50IL
STRUCTURE

Source: Simplified representation according to Solanki (2021)

Mineral fertiliser and
pesticides harm mycor-
rhiza fungi. The extre-
mely efficient interplay
between fungi and root
gets disturbed and the
absorption of nutrients
decreases.
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Up to now, genetic
engineering focussed on
change in single
organisms, now whole
species and ecosystems
are to be genetically
changed. The forced
inheritance patterns
circumvent the normal
rules of genetic
inheritance in nature.

COMMISSIONED BY MARTIN HAUSLING, MEP

GENE DRIVES - THE HUBRIS OF CONTROLLING POPULATIONS

Gene Drives — the hubris of
controlling populations

Gene drives are biotechnological applications that have been in development for a num-
ber of years. It's a technology that intervenes at a deep level and has far reaching impli-
cations. "Turbo genetics” may be the best way of putting this. The technology disables
the natural rules of genetic inheritance and evolution: genetic engineering is used to
introduce new traits into the genome of organisms which are passed on to all their
offspring in their entirety with 100 percent certainty. Gene drives interfere to a much
larger degree in a natural organism than all previous genetic engineering tools - old and
new. Up to now, genetic engineering focussed on change in single organisms, now whole
species and ecosystems are to be genetically changed. The forced inheritance patterns
circumvent the normal rules of genetic inheritance in nature. It triggers a genetic chain
reaction through which the genetic engineering tool CRISPR/Cas9 and sometimes an ad-
ditional gene is passed on from generation to generation. The changes induced through
a gene drive can lead to sterility or to changes in the sex ration among offspring which
lead to the collapse of a population. The long-term effects cannot be predicted.

HORMAL INHERITANCE PATTERN 20RO d? _r

Quelle: https://www.saveourseeds.org, Gene Drives

Important to know - in Germany, too, research with gene drives is underway - as reported
by Testbiotech (a German institute for independent impact assessment of biotechnology
in March 2017. Flies used in a lab in the city of Gdttingen were to introduce a sex
change in offspring: females were to become males. The aim of the research, which was
funded by the US military agency DARPA (Defense Advanced Research Projects Agency),
among others, is to reduce or even eradicate populations of "undesirable" insects - in
this instance, Mediterranean fruit flies are the target. But unlike the other than the
Mediterranean fruit flies, the flies used in the Géttingen experiment passed on the

artificial genetic information only partially. And after about a dozen generations, the



GENE DRIVES - THE HUBRIS OF CONTROLLING POPULATIONS

gene drive had caused so many unintended mutations in the genome that the trait no
longer persisted.”

It is near impossible to assess the risks this entails:
Invasiveness and uncontrolled, cross-border spread: gene drive organisms will
spread into every ecosystem in which they can survive - and across national
borders too, which could lead to conflicts.

Persistence over generations: gene drive organisms can survive in the
environment over generations and spread.

Irreversibility: gene drive organisms cannot be recalled, their spread in the
environment cannot be undone and will eventually lead to changes in
ecosystems. The genetic composition of the natural population can be disrupted.

Unintended genetic effects: CRISPR/Cas9 is an active genetic engineering tool,
once it's been introduced into an organism it can cause and spread unintended
new reactions and mutations.

Transfer to non-targeted species: gene drives can be transferred to related
species and spread there. Unforeseen consequences: because of the complexity
of nature and the unlimited spread and persistence of gene drives in nature over
many generations, the effects of their population dynamics and in ecosystems
are highly unpredictable.

Disruption of food networks and ecosystems: the suppression or eradication of
wild population or species has negative consequences for food networks and
could lead to the breakdown of ecosystems’".

THE LOBBY GETS INTO POSITION

A 2018 report by Corporate Europe Observatory demonstrates how a Dutch govern-
ment representative is active across a number of networks, in which large biotechnology
companies, pro-industry scientists and policymakers that favour GM coordinate in order
to influence the outcome of EU and UN negotiations on these issues to benefit their
interests. This is evident from documents that came to light in the course of a Freedom
of Information Act enquiry and can be viewed on a Dutch government website’2. There is
a need for much more independent risk and technology assessment research in Europe,
so that decisions on technologies of such scope are not only dependent on the "consul-
tancy" through lobbyist- "experts”.

DEFENDING FOOD SOVEREIGNTY

More than 200 leading representatives of organisations of the global movement for food
sovereignty and climate friendly agriculture are now calling for a moratorium on the
release of gene drives; among them the current UN Special Rapporteur on the Human
Right to Food Hilal Elver, and her predecessors Olivier de Schutter and Jean Ziegler 7.

WE ARE HAPPY
TO ADVISE!
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THE MYTH OF THE HIGH-PERFORMANCE ANIMAL

The myth of the
high-performance animal

SUPER COWS ARE INEFFICIENT

Time and again, it is being claimed by conventional farmers' organisations that, allegedly,
milk production in organic agriculture is less climate friendly because the milk yields are
lower and the methane emissions per litre therefore higher . The following is correct:
with increasing milk yield the methane emission per cow increases, but per kilogram of
milk it drops. The reason for this is that with increasing yield the emissions spread over
more litres. The result looks very different once the system in which the animals are kept,
feed and lifetime are taken into account. To achieve a high milk yield a lot more inten-
sively grown concentrate feed is used. The 2018 Cattle Report Schleswig-Holstein found
that dairy farms with a milk yield of less than 7,000 kilograms used 1.77 tonnes of con-
centrated feed per cow and year, while those with more than 10,000 kilogrammes used
3.19 tonnes (i.e. 1.8 times as much)’®. The production of concentrate feed causes higher
emission than the production of fodder such as grass. This is partly due to soy meal,
its production is associated with high GHG emissions. Organic farms use significantly
less concentrate feed and which is the main reason for the lower milk yield mentioned
above. High milk yields put a strain on the cow's organism, as a result the risks for animal
welfare and life cycle increase 7.

However, a longer life cycle is an advantage, because the emissions caused during rear-
ing (the time in which no milk is produced yet) are distributed across a higher milk yield.
High yielding cows rarely live longer than three years, organic cows often live to five
years or longer. In addition, when considering milk yield and methane emissions, the sys-
tem in which the animals are kept is disregarded. Grassland is a CO, sink and is therefore
important for climate protection. Organic farms have a significantly higher proportion of
grassland (according to the 2016 agricultural structure survey 56.3 percent vs. all farms
28.2 percent).

GRAZING ANIMALS PROTECT THE CLIMATE

Next to forests, grassland is the world's largest biome and makes up close to 40 percent
of the vegetative cover of planet earth 7. Of the world's designated agricultural land one
third is cropland and two thirds are grassland 8. The latter provides the livelihood for one
tenth of the world's population’. But this only works with grazing animals. The Food and
Agriculture Organization of the United Nations (FAQ) estimates that for 100 million peo-
ple in arid regions and probably for another 100 million people in other regions, grazing
animals are the only available source for protein and income . For reasons of climate
protection which necessitates the protection of pastures, grassland and prairies as well
as the need to supply people worldwide with enough protein, we are reliant on animals
that can digest grass. It is therefore not possible for everyone on this planet to have a
vegan diet. Above all, a vegan diet is in no way more climate-friendly than a mixed diet
that helps to preserve grasslands and prairies and uses the planet's food bases efficiently.
Unfortunately, 2017 EAT Lancet report on sustainable nutrition does not consider this
context®®.

The efficient super cow?
No way!

For the protection of
pastures, grassland and
prairies as well as the
need to supply people
worldwide with enough
protein, we are reliant
on animals that can
digest grass.
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HIGH TECH AND ENERGY EXPENSIVE - INDOOR FARMING

High tech and high energy —
Indoor farming

Urbanisation progresses, open space in cities shrinks. In agriculture therefore, efforts
are made to grow food in a limited space as efficiently as possible. Over the last three
years, indoor farming increasingly has been hailed as the solution. With the help of LED
lighting plants are grown in indoor spaces, (mostly) using closed nutrient and water
cycles. As of now, the same method features under a number of different labels: indoor
farming, vertical farming, hydroponics, aquaponics, Aquaponic Controlled Environment
Agriculture (CEA), urban farming.

Many reports and promotional texts list as advantages that less transport energy is
needed because the produce is grown in the city, they say water requirements are lower
and no pesticides are used. The “controlled environment" in which the plants grow is
described as beneficial to their quality, too. But even the protagonists are critical of the

high energy needs. A closer look shows that in comparison with produce grown natu-

Over the last three rally, in a field outside of the city, only one of the advantages holds up to scrutiny: the
years, indoorfarming short transport distance to consumers. And even this benefit does not really hinge on
increasingly has been the existence of an artificial system - "urban farming” is possible in a city, in open air, in
hailed as the solution. good soil (in raised beds) and with natural sunlight.

Let's take a closer, critical look at these supposed advantages and compare them with

so-called "nature-based solutions"®" for a modern agricultural system as promoted by
the FAO.
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HIGH TECH AND ENERGY EXPENSIVE - INDOOR FARMING

FEWER PESTICIDES

True, in such a sealed techno-sphere, certain harmful organisms can be kept at bay and
therefore fewer “classic” pesticides are needed to regulate them. But in regard to energy
use and plant health the price is high (see below). By comparison, organic agriculture,
too, reduces synthetic chemical pesticide amounts, it uses solar energy directly and
delivers a whole host of benefits for soil health, water filtration and biodiversity &

CONTROLLED ENVIRONMENT

Even a hospital is not completely sterile and particularly in clinical facilities resistant
bacteria become a problem fast. With indoor farming too, there is a risk that humans
cannot fully control such germs. No artificial techno-sphere will ever compare to the
equilibrium microorganisms achieve naturally ®. No living being survives for long in a
completely sterile environment. The more disinfectants are used to keep the tech-farms
clean, the higher the risk that individual bacterial strains develop resistance and are able
to multiply because there are no antagonists that could keep them in check. Today we
know that the guiding principle for the balance of ecosystems also applies to an environ-
ment (such as our gut) that is inhabited by different strains of bacteria (microbiomes):
the higher the diversity the healthier. A "germ free" environment is therefore highly vul-
nerable to the infestation with single strands of bacteria ®. Moreover: a food production
system that is completely dependent on functioning power circuits is very vulnerable to
power cuts and sabotage.

QUALITY OF PLANTS

Plants react to stress by producing secondary plant compounds which are particularly
valuable to human health ®. It is difficult to produce high quality food without stimu-
lants in the natural biosphere and the interaction with soil organisms which have a con-
siderable influence on the resilience and health of plants. In the wild, plants mainly live
in symbiosis. They have access to a microbiome that takes care of a variety of processes
within the plant. One of them is the defence against pests . A completely artificial nu-
trient solution can hardly replace the quality of the nutrition naturally provided by the
soil. For that reason, a hundred years ago, organic agriculture decided against the use of
artificial, synthetic fertilisers (which destroy the finely tuned interplay between plant and
soil). For that reason, the EU regulation on organic farming does not allow for plants to
be grown in nutrient solutions®. In Europe, plants from indoor farms therefore cannot
get organic certification. Whether through cleanliness - and the thus missing biome -
the resulting weak immune system of plants could endanger the human immune system
and possibly carry a higher risk of autoimmune diseases and allergies, up to now remains
an unanswered question. More research is needed.

A “germ free”
environment is therefore
highly vulnerable to the
infestation with a single
strain of bacteria.

Artificial nutrient solution cannot

replace a natural biosphere.
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Sustainable plant
growth in the wild
does not “consume”
water, it produces it!
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HIGH TECH AND ENERGY EXPENSIVE - INDOOR FARMING

LOW WATER CONSUMPTION?

The arguments the proponents of indoor farming make regarding water consumption
can only be called frivolous. Statements about low water consumption may be appropri-
ate in comparison to highly industrialised irrigated monocultures in a desert. Compared
with sustainable agroecological field systems however, the argument is utterly lopsided.
Agroecological systems not only absorb, retain and filter rainwater which then goes
towards groundwater recharge, such systems also protect from erosion and flooding,
and they have a positive influence on microclimates and thereby help balance local tem-
peratures and precipitation. Indoor farming can do none of the above, on the contrary,
through its existence it prevents water and substance exchange between soil and at-

mosphere.

On a superficial level, indoor farming seems to compare rather well with the industrial
agriculture as it is currently practiced. But, as the above mentioned points show, it is
frivolous to present the concept of indoor farming as a solution to the problems inher-
ent to industrial agriculture. To argue, that the current problems of soil-based manage-
ment systems - the stress of industrialisation and urbanisation as well as the intensive
use of fertilisers and pesticides in agriculture which lead to a loss of soil fertility - can
be solved by shifting plant production into automatically controlled artificial techno-
spheres looks, from the point of a soil ecologist, rather like generation X capitulating to
the ag industry which, in turn, is hiding behind tech euphoria.



OVERALL BALANCE VS TECH FIXES

Overall balance vs tech fixes

DO THE MATH

To honestly assess the sustainability of agricultural systems we have to take all benefits

BENEFIT

‘“""\.,,_-

&

and costs to society into account. Only then it is possible to decide which systems and ;‘?
growing techniques are better suited for long-term and sustainable agricultural produc- Y *
tion. The "Calculate it right method for agriculture” uses 200 index figures to calculate i‘f‘,;‘
sustainability ®. Agricultural policies aim to grant public money for public good and the i’

. Y

S

"Calculate it right method for agriculture” would be a well thought through concepton &' .*
'\l

which to base the assessment of what is sustainable. %

A good example was developed by a Dutch wholesaler for organic fruit and veg. For
some of the produce sold under their own brand “Nature & More", Eosta B.V. communi-
cates the hidden costs through a so-called True Cost Flower. This approach takes six cost
factors into account:

Climate: greenhouse gas emissions WAS UNSER
o g ESSEN

Soil: over fertilisation and overgrazing "';E;:_EH néf..l_jre &
Water: residues, drinking water treatment more
Biodiversity: chemical fertiliser and pesticides

Social issues: loss of inhabitable spaces, conflicts over raw materials What our food really costs
Health: diet related diseases

Example pear growing

The company has calculated that for soil alone, conventional pear production has a
negative impact on soil quality amounting to a cost of 1.163 Euro per hectare and year.
Organic production on the other hand has a positive impact amounting to 254 Euro. An
organic pear therefore comes with a cost advantage of 1.317 Euro compared with the
supposedly cheaper pears from conventional production - and that's only considering
the cost factor soil . A calculation model to apply this to balance sheet management is
the "Calculate it right " model developed by the German Regionalwert-AG %,

This type of approach is important because unlike climate labels it does not focus solely
on CO,-emissions, nor does it only take yields into account as has been customary in ag-
riculture up to now. Such calculations are complex and depend on carefully researched
data. This is where the much discussed digitalisation actually can be of real value because
complex data from different systems can be processed. In future, it will be necessary for
any concept of sustainable food and nutrition to take such approaches into account.

Efficient agriculture with long term sustainability is not the type that produces the high-
est yields per hectare by investing lots of energy while creating high costs to society.

Organic pears have a cost advantage

of 1317 Euro per hectare
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OVERALL BALANCE VS TECH FIXES

THE MYTH OF FEEDING THE WORLD WITH

HIGH INPUT PRODUCTION

The argument that yields in organic agriculture are too low has been made repeatedly,
but repetition does not make it become more true: it almost completely ignores our cur-
rent knowledge about the ecosystem services provided by agricultural systems:

1) Instead of efficiency per hectare which only calculates the yield of the commodity
crop, organic agriculture has a higher overall efficiency: the bottom line is far better
in regard to energy use, climate protection and mitigation, humus building, water
storage, ground water renewal, flood protection and biodiversity *'.

2) The current reference level for yield is the productivity of high yielding but vulner-
able plants in a non-sustainable system such as conventional agriculture. In other
words: we know that the system isn't working but we use it as a yardstick

nevertheless. Many comparisons between organic and conventional agriculture are
A system that results in diseased based on this yardstick and that's absolutely inappropriate because it stems from a
plants and depleted soils is supposed dysfunctional system.

to be the yardstick for success?

«L

Highly adapted mixed culture systems such as agroforestry and permaculture
systems produce much higher yields per hectare than conventional monocultures.
Therefore, organic agriculture in the tropics already reaches 174 percent compared
to conventional agriculture reference spaces (average from the analysis of 133
studies). The University of California, Berkley, calculated that on average yields were
only 19.2 percent lower for US growing systems. The difference is halved again if
not only the yields of single cultures are compared (for example maize with maize
and wheat with wheat), but whole growing systems®2. Take an example from one

of the most important agroecological growing systems, rice production: the concept
is based on extensification, and yet the yields are higher. Because neither synthetic
nitrogen nor pesticides are used, the soil quality is better and water use is halved
which is beneficial for the climate as the wet phase in rice growing, during which
methane is produced, can be largely omitted. The success of the system is based

in the increased spacing of the rice plants which have more room to grow roots and
shoots. That way the yield per hectare can on average be increase from two to
eight tons .

Biodiversity results in higher yields

4) A question of area: all scenarios for agriculture demand a future decrease in meat
production and a reduction of animal numbers, if the necessary climate goals are to
be reached. With a comprehensive conversion to organic agriculture such a
reduction would be system inherent because the rules for organic agriculture link
animal numbers to hectares; as a result, the area available for growing plant based
foods and even raw materials would increase significantly.

5) A new peer reviewed study, published in ,Rethinking Agriculture:
New Ways Forward", looks at models for global food systems proposed by the
FAO and others which are the primary data base for predictions of global shortages.
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WHEN SCIENCE BECOMES A LAB FOR PRODUCT DEVELOPMENT

The paper shows that food models are flawed because the global availability of
food is underestimated while the future demand is overestimated. In other words:
the predictions of future shortages are solely based on faulty modelling °.

When science becomes a lab for
product development

WEIGHTED INTERESTS

For years, public funding for science in Europe has decreased. From 2000 to 2010 for
example, third party funding for German universities has more than doubled, from 2.8
billion Euro to roughly 5.9 billion Euro. By now, in Germany, every second Euro in science
funding comes from the private sector®. The EU research programme "Horizon Europe”
heavily relies on private-public funding, too. However: no large company is interested in
giving away money. There is usually a purpose for donating money, for example towards
endowed chairs: the purpose is to increase profits. Corporations aren't charities *2.

More and more research is geared towards a product or a technology that is ready to
sell - that's particularly true for the environment and sustainability market. Often the
market is developing in parallel to the research, as a result there is little interest in "dis-
crediting” the product or the technology through critical research or by coming to the
realisation that doing without a harmful technology may be better than switching to a
new, superficially beneficial new technology.

At the same time, less and less fundamental research is done - independent research
that deals with risks and technology assessments without fixed expectations or simply
asks the question whether a newly invented "innovation" actually makes sense. Whether
it is gene technology, bioenergy, biochar, or digital technology for agriculture, for years
the assessments of such technologies were rarely based on scientific approaches and
critical questions. With increasing frequency, the early evaluation of these one-sided
positive reviews of certain techniques and, more often than not, their unmasking, is up
to NGOs. Today, NGOs do their work to a much more professional standard and they
count many proven experts among their staff and support networks, but it definitely
isn't their job to replace publicly funded risk research. In Europe, much more independent
risk and technology assessment is needed so that decisions about technologies which
often enough lead to far reaching interventions and have wide social and ecological
implications are not only dependent on assessments by “lobby experts”

ALDI SUD Horsaal

www.ald j-sued.dekamiere

As economic interests gain ever more in-
fluence on research, practical application
becomes a must and critical questions are

not asked.

Whether it is gene
technology, bioenergy,
biochar, or digital
technology for
agriculture, for years
the assessments of such
technologies were
rarely based on
scientific approaches
and critical questions.
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WHEN SCIENCE BECOMES A LAB FOR PRODUCT DEVELOPMENT

NARROWING THE VIEW

A one sided approach to research is not necessarily always connected to third party

; funding. University education has been split up into ever more specialised disciplines.
Solutions are mostly ’ y plit up p p

considered to be
“innovative” if they
involve complicated
technology that few
people understand and
they are based on the
assumption that all
aspects of an ecosystem
can be controlled.

And within these bubbles of specialisation the quest for solutions is increasingly shaped
by a one-problem-one-solution approach. Fitting into complex ecosystems (even if they
have not been fully understood) is less and less perceived as innovation. Solutions are
mostly considered to be “innovative" if they involve complicated technology that few
people understand and they are based on the assumption that all aspects of an eco-
system can be controlled. But what may yield very good results in engineering can be
counterproductive, inefficient and sometimes even dangerous when applied within the
context of ecology.

Apparently, the dream of the technical controllability of biological systems still is far
from over. For years, agriculture's fascination with the possibilities of interference that
technology and chemistry can provide was the result of the (wrong) impression that
such fixes are simple, targeted, controllable and without negative side effects.

Today we know that in many instances this was a total misconception. It's been men-
tioned already that it is often far more effective to "search” than to “construct” The
technique of searching before starting to construct has a long tradition: in indigenous,
highly adapted network systems, in organic agriculture but also in bionics. This approach
observes patterns of action in nature which have successfully stood the test of time
and evolution and then copies them. In terms of the overall energy investment and the
cost-benefit analysis, this is often much more effective. We need to get away from "tech
fixes", instead our use of ecosystems needs to be better adapted to their functionality
which has been shaped through evolution. From a geo-ecological time-perspective, we
have been on this earth for less than it takes to bat an eyelid. Should that not be a good
enough reason to value and use the "experience” that organisms and ecosystems all
around us have gathered over millennia?

Apparently, the dream of the technical

controllability of biological systems still is A 10 Ok ahead

far from over.

In March 2021, the international group of experts for sustainable food systems (IPES
Food)® reiterated the main conclusions of the 2009 World Agriculture Report: It is clear
that, if the future continues to be dominated by industrial agriculture, the planet and
our food systems will not reach a state, in which their survival seems possible. On the
contrary: it will continue to provoke inequalities, deepen the stress of safeguarding live-
lihoods and food security and carry adverse environmental effects in its wake. In con-
trast, changing the systems towards food sovereignty and agroecology could reduce
greenhouse gas emissions through food production by 75 percent and, within the next
25 years, bring about invaluable advantages for the lives and livelihoods of billions of
people.
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POLITICAL DEMANDS

Martin Hdausling the Greens/EFA

Demands of the Greens [EFA regarding climate protection, climate mitigation and increased
biodiversity in agriculture.

T Organic agriculture has to become the guiding principle. There is enough evidence of the many positive
effects for climate protection, climate mitigation, protection of biodiversity and the benefits to all

ecosystem services.

2 No-till agriculture is only beneficial in highly biodiverse farming systems. For funding, long rotations,
under-sowing and cover crops need to be obligatory.

3 Precision agriculture reduces fertiliser and pesticide use only in the low single digit percentage range.
It increases efficiency but serves neither climate protection nor biodiversity. It must not be subsidised
through climate protection or biodiversity funds.

4 Carbon farming only makes sense if the goal is natural humus building to enhance soil functions and
soil biology. Potential input of pollutants through biochar have to be excluded.

5 Instead of banking on expensive risk technologies that rely on the imprecise manipulation of the genome,
funding should go towards the screening of climate adapted, robust seed varieties and the improvement of
genetically flexible, more adaptable population breeding.

6 Patents on plants and animals as well as biological sustainability techniques need to be banned.

To secure our survival in harmony with the planetary ecosystems we don't need patent laws with exclusion
mechanisms to protect economic profits but open-source systems that grant access to everyone.
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Fitting into a complex ecosystems (even if they are not yet fully understood) is hardly perceived as an

innovation anymore. Instead, solutions are mostly considered to be "innovative” if they involve com-
plicated technology that few people understand and they are based on the assumption that all aspects
of an ecosystem can be controlled. But what may yield very good results in engineering can be coun-
terproductive, inefficient and sometimes even dangerous when applied within the context of ecology.
Apparently, the dream of the technical controllability of biological systems still is far from over. For
years, agriculture's fascination with the possibilities of interference that technology and chemistry can
provide was the result of the (wrong) impression that such fixes are simple, targeted, controllable and
without negative side effects. Today we know that in many instances this was a total misconception.

The climate crisis and species extinction are the biggest challenges for agriculture at present. Every
study and international report correctly says: agriculture is both, perpetrator and victim. The vast ma-
jority of international and European scientists agree that the manner in which we farm has to change
fundamentally. The obvious solution would be to promote agricultural systems which by definition,
rear animals less intensively and use far less synthetic nitrogen and fewer pesticides and thereby are
proven to allow for more biodiversity as well as lower nitrogen levels in water courses - systems such
as organic agriculture. But instead, something strange happens: new, supposedly innovative tech-
niques keep cropping up and find their way into political policy papers even though they have nowhere
near the same synergetic potential for positive effects on the agroecosystem. In this study, Dr Andrea
Beste has taken a closer look at several of the current, hotly discussed "sustainability solutions" and
comes to the conclusion: "this is fake sustainability”






