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Chapter - 1
1

Preamble
In line with TTGV’s mission #TechnologyDevelopingTurkey, we carry out some
studies with the Strategic Focus Commission (STOK) in the subjects we have
identified for our common needs and objectives with our stakeholders in
the ecosystem. As part of the aforementioned activities, we aim to develop
concrete proposals regarding the common issues that will have a long-term
impact on technology development and production capacity which will enable
the technological innovation ecosystem of Turkey to be competitive in the
global arena.
As one of the prioritized subjects planned to be launched in 2019, STOKAgriculture is intended to assess the structural elements of the “Agricultural
Innovation Ecosystem” and to comprehend the basic characteristics thereof.
It is required that the activities within the scope of the areas of agriculture, animal
husbandry and necessarily the food production that provide resources for one
of our basic needs are carried out and observed carefully. Usually referred to as
the plant and livestock production sector, agriculture sector is actually a set of
sectors, each of which covers different areas of knowledge. Information derived
from all these sectors and areas, starting from the technology to the market views
of all the steps of plant and livestock production to the food industry, has led to
the emergence of this multidimensional STOK-Agriculture exploratory study.
The intention of this exploratory study is comprehension of the agriculture and
food innovation ecosystem in Turkey, identification of the common problems
and needs in the ecosystem and mapping out of a route that will enrich the
ecosystem by analyzing the basic elements of the ecosystem and expanding
the common interests for a sustainable economic growth by way of identifying
the opportunities and challenges at earlier stages. The first step into the
study is related to the exploration and comprehension of agriculture and food
ecosystem from the viewpoints of R&D, Technology and Innovation.
COVID-19 Note:
Face-to-face interviews we have conducted within the scope of
the research study were completed in March 2020, just before the
outbreak of COVID-19 and the lockdown period. In the following
period, an opportunity has arisen in a number of events organized in
virtual environment, to discuss the effect of the COVID-19 pandemic
on crop cultivation and animal husbandry. It shall be required to
probe into the trends as a separate subject, in the aftermath of the
pandemic that has affected the entire world, changing not only the
production and import policies but also the consumer demands.
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Research Method
Qualitative research methods were preferred in this “exploratory” study which
was designed to understand the basic characteristics of the ecosystem.
In this part of the study, potential stakeholders having the sufficient knowledge
and experience in the field have been identified and interviews have been
conducted. Face-to-face interviews were held with a total of 26 people
consisting of the stakeholders having different perspectives and deep
knowledge and experience in relation to the ecosystem, including the producers
and the members to producers’ associations; seed, fertilizer and pesticide
manufacturers; agricultural technology entrepreneurs; people working on
agricultural finance, agricultural economics, agricultural policies, econometrics
model and food safety; technopolis managers and the development agency
managers from different cities such as Ankara, İstanbul, Antalya, Tekirdağ and
Konya.
In addition, participation was encouraged in two big fairs at which interviews
were conducted with the producers; seed providers; fertilizer, soil nutrients
and pesticides providers; greenhouse manufacturers; digital agriculture
solution providers; agricultural machinery providers; foreign exhibitors and
fair organizers. These fairs include Karaevli Open Air Fair, Agriculture and
Technology Days and Growtech-19th International Greenhouse, Agricultural
Technologies and Livestock Equipment Fair. Participation was also encouraged
in a total of 14 different events, including the sectoral meetings before the
COVID-19 pandemic and the webinars held after COVID-19 outbreak. Lastly,
publication reviews and complementary readings have also been performed.
This green paper1 is drawn up with a view to sharing to discuss the resulting
findings and proposals once the derived information has been analyzed
qualitatively and receives contribution from our stakeholders to the broadest
extent possible in that sense.
This summary report is considered to be the shortened version of the main
Green Paper, in which the study findings are presented elaborately.
1) Green Paper is a preferred type of publication to conduct a due diligence (assessment) with the
relevant questions and policy proposals in order to receive the broadest possible contribution from
the stakeholders on a topic and to open it up for discussion.
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Introduction
As long as the humankind exists, the discussions about agriculture and by its
natural extension, food, will never end. This study puts a special emphasis on
the discussion of the implementation of different activities in the agricultural
sector2 and in the field of food by adopting new technologies and new
business models in the developed countries in the field of technological
innovation. Considering our country, new technologies and approaches are
generally discussed within a shallow group of stakeholders, over the examples
of innovation found in developed countries and these discussions continue to
be carried out mostly through the problems that have been addressed over
the years. Today, similar problems have also be experienced in the countries
that have identified the technological trends in agriculture, these problems
have been left behind to a great extent and efforts are made to deal with the
new problems. Agriculture is not a sector that can be easily proceeded with
the approach of ‘try-and-see’. While leaving the problems behind, the natural
ecological structure of the system should not be disturbed and agriculture
should perhaps be handled differently from all other sectors for the sake of
sustainability. It should be noted that; agriculture, animal husbandry, forestry,
fishing and mining are the major sectors providing raw materials to all other
industries and directly associated with the natural resources such as soil, water,
flora, fauna and climate diversity.
Agriculture is the first organized movement that humankind has ever attempted
by intervening in the flow of nature. And the very first change in the development
of humanity, which is considered the biggest milestone since the progress of
the civilisation, is the transition to organized agriculture. It should be fair to
assert that the geography in which we live has been home to the “lands where
organized agriculture was invented”. Developing the proposals for policy
and strategy in the sense of technological innovation requires primarily the
understanding of the level of agriculture where the geography at which it was
invented, has achieved and exploring the industrial ecosystem to this end.
Saying that “the agricultural ecosystem is designed to work as it is” takes us
to a problematic point. Agriculture is a multilateral and multifactorial area.
Likewise, its economy and production has a very complex and messy structure.
Agriculture as a complex emerging system and the food ecosystem, which is a
natural extension of agriculture, has reached its present state as a result of the
collective actions and efforts by the dominant factors and the leading actors
available in large numbers in the ecosystem. And, it reminds us the formation
of “improperly fused bone” in orthopaedics. It does not seem viable to achieve
large-scale and appropriate developments in the field of agriculture or leap
2) Within the scope of this study, the agriculture sector is taken as a holistic sector covering the
plant and animal husbandry and therefore the agriculture is used as a term that includes both
production fields.
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forward in this area by only partially improving and correcting the existing
system and working models. The first step of the change in agriculture should
be the widespread adoption of a new mindset that could apprehend that the
system, having so many inputs and outputs has been set up inappropriately.
While adopting a new mindset, the problems in the existing system should
be figured out properly and the requirements as well as the needs of the
ecosystem should be determined. The current behaviour of the ecosystem
that can be summarized as “A solution that is based on governance with
opinions, irresponsible consumption, unproductive production and import”
which can steer towards short-term solutions with a focus on the symptoms
without analyzing the cause. Technological and global dynamics clearly show
that in the agriculture and food areas of the future, long-term plans equipped,
above all, with innovative solutions shall be needed.
When the main features of Turkey’s agriculture ecosystem are examined in
terms of both innovation dynamics and other potential attributes not revealed
yet, we get the following overall picture:
• The potential of agriculture that can be achieved in Turkey is much
higher than its current volume and quality.
• Turkey has lost its status of being a self-sufficient country in
agriculture over time and turned into a country highly dependent on
import for both the products and inputs.
• Turkey has a significant physical infrastructure to become a selfsufficient country in agriculture and can look after its citizens (and
other countries that prefer its products) healthily.
• Despite this high potential, agricultural stakeholders have low levels
of hope and expectations that the system will take its rightful place.
• Since there is not yet a model based on holistic assessment for the
constructive productive forces in Turkish agriculture, every step taken
towards a solution also brings along a problem.
One of the important mistakes made in the past was related to the image of
agriculture in the country. It has not been embraced that the healthiest and
most prosperous national economy can only be achieved through mutual
positive interactions of agriculture and industry; agricultural activities have
been mistakenly associated with underdevelopment, and thus asymmetrical
industrial policies have gained a scope of application. For permanent solutions,
firstly this perceptual mistake must be corrected. It should be noted that almost
all of the developed countries are also very strong agricultural countries. Strong
agriculture can coexist with a strong industry and vice versa. As mentioned
earlier, agriculture is one of the limited number of key sectors supplying raw
materials for all other sectors. Also, agriculture is not a hobby or a mandatory
civic duty; rather it is a strategically important and economic activity for the
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society. Today, it is regarded as an economic activity that has global, rather
than local connections, throughout the entire value chain.

Understanding the Ropes of Ecosystem Relationships
Agriculture, food3 and human health can provide effective results only when
considered together. Agriculture, food, nutrition and health represent an
intertwined continuum (Figure-1) where the boundaries between the activities
cannot always readily be distinguished.

Figure 1: Agriculture, Food, Nutrition and Health Continuum

From this point of view, it is thought that it would be a more appropriate
approach to consider the broad perspective as “healthy food production,
proper and balanced nutrition and health and well-being” rather than just take
it as “agriculture” – by itself. It is required that the point, especially the food
safety, should be scrutinized “bi-directionally from farm field to health and
from health to farm field”. Figure-2 shows the agriculture-food continuum in
its simplest form.

Figure 2: Agriculture - Food Continuum (Simple Representation)

Although discussions are commonly conducted on agricultural production
efficiency and food prices, it is essential to take the agricultural sector and
food field as an integrated value chain. The improvements attained in some
activities (e.g. in production) in such a complicated system, can deliver a limited
effect only, due to losses in other links. The studies to improve the agriculture
are carried out mainly and widely on agricultural production efficiency and food
prices. This approach also harms the health and well-being outcome, which is
the final link in the agriculture and food chain. In fact, agriculture and food is a
system of systems functioning to maximize the state of health and well-being.
For instance, while the agriculture and food logistics are discussed less often
compared to production, they have actually a much more important aspect
than perceived.
3) The term ‘food’ includes the food supplements, as well.
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Figure 3: Agriculture - Food Value Chain (From a Production Perspective)

Figure-3 shows the agriculture-food value chain from the viewpoint of plant and
animal production for agriculture, whereas Figure-4 indicates the hypothetical
value chain formed with the addition of governance and services. Trying to
manage a complicated and multi-stakeholder system like agriculture by way of
oversimplification will be an incomplete effort in line with the technological and
organizational opportunities offered by our age.
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Figure 4: Agriculture – Food Value Chain (With the Addition of Other Elements and Stakeholders)

This system of complex systems is not limited to the way it is shown in Figure-4.
Considering the elements of vital and scarce natural resources as well as
environment and sustainability, it will be possible to outline the agricultural
efficiency of each link in the Agriculture-Food value chain and their relationship
with each other as in Figure-5. In these systems, each element must be
managed in a holistic and effective manner in order to obtain the maximum
sustainable benefit.
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Figure 5: Agriculture – Food Value Chain (With the Addition of Assests Constituting Sustainable Prosperity)

The value chain stretching from agriculture to health is a multidisciplinary
and interdisciplinary strategic and social field. Every person is a stakeholder
in this value chain. Another mistake made in agriculture is the focus only on
the improvements that are tried to be made in the “agronomy” aspect in an
effort to increase agricultural production or productivity. At this point today,
agriculture is a process in which not only the stakeholders directly involved
in agricultural production but also the sociologists, engineers, technologists,
software developers, insurers, financiers, educators, etc. have to become a
player and which has become more and more integrated with the industry.
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The extent to which this value chain activity can be sustained in the future is
directly affected by the global, national, regional and local dynamics. Although
not everyone can have access to food equally in the world today, ample amount
of food can be produced quantitatively to feed all people. In this case, it can be
clearly foreseen that even the food production will be insufficient and people’s
access to healthy food would deteriorate in the next 10 years, let alone the
distribution of food in a way to meets the need for minimum level of healthy
nutrition for everyone. The increase in human population and consequently
consumption on global scale also creates an increasing pressure on the food
chain. According to some predictions, future wars will be driven by water and food.
The estimation that the world population will reach 10 billion in 2050 indicates
that the food supply and hence agricultural production should increase at least
at the rate of population growth. In addition to the quantitative issues, qualitative
issues such as the quality of food and its impact on physical and mental health
are discussed more and more every day. There are other global trends affecting
the food safety, poverty and the sustainability of food and agriculture systems.
Some of the factors that are expected to affect the dynamics of agriculture and
food both in our country and globally in the future are:
• Total population growth, aging population, migration, increase
of urban populations and dramatic decline of the population involved
in agriculture;
• The rise in unequal income and increasing poverty;
• Increase in food loss and waste;
• Changes in consumer behaviours and diets;
• Pollution of farm lands, depletion of soil, zoning the fertile agricultural
lands for housing ;
• Environmental degradation, pollution and depletion of natural resources;
• Ecological changes resulting from climate change;
• Hardly any water resources left due to the mistakes made in product
selection, irrigation techniques and wrong vegetation policies.
All these factors with a potential to exacerbate the ongoing poverty and
malnutrition problems will create huge pressures on food safety on the one
hand, and will also lead to a change in agricultural practices by affecting the
need for quantitative and qualitative increase in the production, on the other.
Contributing to sustainable, safe and high value-added agriculture and
food production means to support not only the national economy but also
its holistic existence. There are great opportunities in agriculture and food
sectors, which we can consider with the unique conditions of Turkey. The basic
question to be asked within the framework of all global and local dynamics is:
“Where will Turkey position itself in the transformation that the world has
gone through in the current situation?”
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Findings, Results and Suggestions
The first step of the STOK-Agriculture study, which aims to examine the structural
elements of “Agricultural Innovation Ecosystem” and understand the basic
attributes thereof involves exploration and comprehension of the agriculture
and food ecosystem from the viewpoint of R&D, Technology and Innovation.
The issues expressed based on the results of the study and qualitative findings
obtained are outlined below:
1. Even though Turkey has lost its status of being a self-sufficient country in
agriculture over time and turned into a country highly dependent on import
for both the products and inputs, the potential of agriculture in Turkey is well
above its volume and quality today.
2. The most important potential strength of our country and our culture
is adaptation and diversity; however, there is no planned work in place, -to
organize these characteristics, which are important foundations for holding
onto life and creativity and to realize them as production power and to turn
them into social benefit.
3. An important mistake made in the past has been to associate the agriculture
with underdevelopment perceptively. Agriculture has become an extremely
technical and technological practice today. This perceptive error must first be
changed in order to take permanent steps.
4.The lack of globally accepted agricultural production input and food companies
originating from our country is an important obstacle. The falling profit margins
of the producers also force our agricultural businesses to transform into larger
and more productive farms. On the other hand, establishing large enterprises
for various reasons, even making technological investments in this field and
the structural problems in particular pose a problem. It should be remembered
that the return of investments in agriculture can take time.
5. Problems of inheritance law, destruction of agricultural land, market
imbalance, unorganized, unplanned structuring in producer and consumer
segment, black economy, ethical problems, training problems, capital/financing/
insurance problems, etc. are the issues known and expressed so frequently for
many years; however, they are structural problems that cannot be solved, and
thus as long as they exist, they will affect the entire value chain adversely and
hinder the development.
6. Constantly rising food prices are an ongoing (and largely symptomatic)
problem that threatens our access to food and our health. The producers sell
relatively cheap due to such reasons as the effects of the intermediary chain,
from the producer all the way to the consumer, on the costs, high production
input costs, imported inputs, plant harvesting losses, transportation losses,
etc.; however, the consumer buys expensive. Food prices are an outcome
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of what is described above. Trying to interfere with the result directly (even
the symptom) without structuring the process does not help with the solution,
rather it increases the potential of the problem to create other long-term issues.
7. Due to the lack of a permanent and long-term national agricultural
production policy, weak governing and low-scope strategic planning, Turkey
cannot manage to draw up a comprehensive agriculture-food ecosystem, that
it can make easily otherwise, nor can it set a future based on technology and
innovation. Essential changes and arrangements are not made as required;
even if they were made, it would take ages to introduce them, and also they
would be implemented and inspected incompletely.
8. Although the amounts of subsidies are not considered sufficient compared
to other countries, the more important problem is that the subsidies are
announced at short notice and paid late. There is a widespread opinion that the
type of support and the way it is provided also keeps the producer away from
competitiveness. The insufficiency of accumulated capital in the agricultural
sector and the standoff of financial institutions against agricultural loans are
another important shortage in financing the production. The producer struggles
with the accumulated debt, which is very difficult to pay with the existing
production, financing and trading model.
9. The most important element of food safety is reliable and high quality data
and data-based management. Agriculture is one of the problematic sectors
in all steps of the process, such as data collection, processing, interpretation,
production planning, regarding the data-based model management. Forecasting
and predicting power of the entire value chain is very weak compared to the
opportunities offered by the 21st century.
10. Disorganization, planning and organization issues in the brokers and
especially in wholesale market system are also among the major problems in
the agri-food value chain. Wholesale markets in Turkey are too many to count,
messy and untidy and technologically insufficient, which in turn puts an obstacle
before the formation of product prices properly. Licensed warehousing is
inadequate for products other than the cereals.
11. Rural areas are constantly losing workforce. Human resources in agricultural
production have become one of the main problems today due to the reasons
such as the fact that the income of small producers cannot cover the costs, they
keep away from production through economic selection due to indebtedness,
rapid aging of the population employed in agriculture and the lack of conditions
to encourage the young people to engage in agricultural production (caused
by various factors). As a result of all these factors; traditional knowledge and
experience transferred from generation to generation in agriculture tend to
disappear; domestic migration, unemployment, erratic and asymmetrical
development of the cities combine with other problems, increasing the
pressure on the entire society, and those who were once producers turn into
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consumers. The sociological aspect of the issue is often overlooked. Many
people stated that the branch of agricultural sociology in our country is quite
weak as a serious issue.
12. From the viewpoint of education, it is stated that the producers with an
education level between primary and high school are mostly insufficient in
technological and financial literacy and have only a superficial knowledge
about other steps of the value chain (e.g. logistics). It is expressed that there
is a need to increase the quality of not only the producers, but also the
organizations representing them as well as the commercial sector. Today, the
products, for which the agriculture exists, have become the focus of need that
will outdistance the technological diversity and several branches of industry
in the mastery, since they are the living beings that have their own reactions.
Agricultural enterprises also need multidimensional financial, technical and
technological knowledge and organizations. The producers need independent,
impartial and reliable structures where they can access qualified data and
information. The fact that agricultural production is a low-profile profession and
not even considered a profession is encountered as something irrational and
hard to believe.
13. We get to hear some news about a climate-based agricultural problem
every single day; but the climate change, drought and water issues are not
addressed adequately as part of Turkey’s agenda. Other factors that are
expected to adversely affect sustainability are the increased need for water
and energy, used especially in the making of meat and animal products, and
the inability to find a solution to the emission of greenhouse gases generated
during the production and nitrogen compounds released to the soil.
14. It is stated that precious agricultural areas are reduced due to the
construction of industrial zones in some of the most productive agricultural
basins, unplanned metropolisization, improper urban transformation practices,
increase in the mining/prospecting activities across the agricultural and forest
regions, our soil is worn and polluted in some locations, the amount of organic
matter in the soil is low, widely used fertilization techniques are outdated and
often unsuitable, the effects of the chemicals on the soil are not sufficiently
investigated and the producer does not know much about the soil and avoids
soil analysis.
15. It is mentioned that the pesticides are used widely, irresponsibly and
excessively, there are some problems in controlling the use of pesticides, it is
also noted that the amount of pesticide residues in the products is not known
and what kind of effect these pesticides have on soil and non-target living
organisms have not been adequately studied.
16. It is purported that the main driving force in seed production is the
government and the benefits and hazards of the improved seed cannot be
discussed appropriately by this sector that has a serious communication
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problem. It is pointed out that that regulations in the seed sector, which is
essentially a technology sector, focus mainly on a trade perspective and there is
a need to acquire the capability for disease certification in the seed production.
It is emphasized that the heirlooms (seeds) could not be used commercially
because it was not certified, and there were various efforts of the public for
the certification of the heirlooms, which should be increased and maintained.
17. It is stated that while the food prices are frequently addressed, the issue
of the food quality is less discussed; the quality issues such as functionality,
nutritiousness and taste/natural flavor/aroma are often pushed aside; various
factors cause a decrease in the nutritional value of the products; detailed
quality and nutritional information for the products are not produced, and the
public is not sensitive enough about pesticide residues; there is not enough
information about the effects of GMOs and various additives; there is a
serious info pollution in consumer-related publications and a good part of the
consumers are interested in the price of the product consumed today, rather
than its quality. Sporadic consumer is considered to have a very limited impact
on the agricultural and food policies.
18. It is stated that during the COVID-19 pandemic and lockdown periods, there
were some occasions where many products and production inputs could not
be acquired, or purchased for a more expensive price than before, agricultural
production was adversely affected locally or the product prices soared. It
is uttered that during this period, there was a decrease and change in food
demand due to various factors, uncertainty occurred for export-oriented
producers, and there were surpluses in some products and also delays and
disruptions were experienced in the payments in the form of a chain reaction.
19. In the evaluation of universities in terms of teaching function; it is said that
the quality of education in this field is insufficient, there are no technological
methods, and the practical and applied education is inadequate. When we look
at the function of research and knowledge accumulation, it is told that Turkey
experienced difficulties in producing quality scientific knowledge in this field. It
is expressed that universities and academics are mostly not active in the field,
do not have enough contact with the sector as they were supposed to, and
their motivation in this regard is quite low.
20. In agriculture, a sector showing slow and late reaction in the spread of
innovations; it is purported that the traditional producer resists innovations, the
interest of the real sector in the value chain towards R&D and innovation and
their capacities in these areas are quite limited, and that R&D and production
act like separate value chains.
21. At the business level, many solutions related to digitalization in agriculture
are accessible, the widespread of digitalization displayed a behaviour
resembling the mechanization in the past, some large food companies have
started to integrate technological solutions to local agricultural enterprises,
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large companies/enterprises could provide technological solutions with large
investment budgets, as the case may be; however, small businesses might
struggle affording to buy and apply them and infrastructure investments will
be needed for a proper and smooth data transfer for the applications such as
digitalization/smart agriculture.
22. It is stated that the producers cannot follow up the technology closely, they
are not aware of the benefits that new technologies can offer, the environments
and platforms where they can obtain information are quite insufficient, the
start-ups developing technological solutions for agriculture are not aware
of the producers and their actual needs, and the discussions as to what the
agricultural technology policies should be are not addressed so often as part
of the agenda and the “technologists” are hardly included in the debates on
agriculture.
23. There is no significant technology and innovation strategy that will steer
the entirety of the ecosystem, and structures that will bring the stakeholders
together for R&D and innovation purposes have not yet been formed, especially
despite the large number of R&D projects being carried out on the public
side, there are some shortages and deficiencies in the commercialization
and transformation of the results into widespread benefits; there are also
deficiencies in the mechanism and organization in that respect, there is some
sort of resistance against the new engineering studies in the real sector, the
companies and start-ups in Technology Development Zones; because of the
lack of guiding strategies, policies, programs and cooperation, our country’s
start-ups could only develop the products and solutions by outsourcing the
problem set and solution concept they wish to create in the field of agriculture.
The current situation of agriculture will create great pressures on the food
safety on the one hand and further deteriorate in the future due to various
demographic, climatic, environmental and technological factors that will
change the way agriculture is done by affecting the need for quantitative and
qualitative increase in production.
Agriculture, food, nutrition and health together are an intertwined continuum
(Figure-1) where the boundaries between the activities cannot always readily
be distinguished. The improvements achieved in some activities in such a
complicated system, can deliver a limited effect only, due to losses in other links.
In addition, while attempting to solve the problems, it is necessary not to disturb
the natural ecological structure of the system and deal with the agriculture
differently from perhaps all other sectors for sustainability. Agriculture is a sector
which includes not only the producers or agriculturalists but it is a sector that
requires intensive involvement of the sociologists, engineers, technologists,
software developers, insurers, financiers, and educators. Seeking solutions
for agricultural problems only within the agriculture will not take us closer to
effective and permanent solutions.
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All these indicate that there is a need for a new structuring and an agenda
beyond the existing agenda. It is evident that, by improving and modifying the
existing value system and working models a bit, it does not seem possible to
achieve large-scale qualitative development, leap forward or achieve the full
potential of our country. There is a need for discussion apart from the practical
proposals aimed at improving the product prices (which is an effect of other
activities in the value chain) and productivity in agricultural production, for
the sake of the future of agriculture. The level of knowledge and technology
acquired today, the styles of management and organization provide us with
such opportunities that will enable both an appropriate discussion and the
solutions. Above all, there is a need for a change in paradigm (set of values).
Following chapters are intended to serve as a guide in achieving a solution
through the research findings by offering inclusive and supplementary
proposals for paradigm change, as well as for R&D, technology and innovation
systematics.

Suggestions for Paradigm Change
High-profile suggestions are presented under 3 titles: “Transition to Information
and Data-Based Value Chain”, “Awareness and Organization of Consumers”
and “Training and Organization of Producers”.

1. Transition to Information and Data-Based Value Chain
Creating an information and data-based agri-food value chain should be our
primary goal. The issue of data-based precision agricultural production has
been on the agenda with “business”-level solutions for a while. Many solutions
for digitalization in agriculture at business level are accessible today, and while
some businesses are undertaking self-trials and applications, in some other
cases, large food companies and banks have started to integrate technological
solutions into local agricultural businesses.
Therefore, it is required to adopt a data/evidence-based management style at
higher levels, including the products, basins, regions, countries and even at a
global level, without being satisfied with the business-level practices only. This
is the point of top priority, which will be addressed and invested in.
The most important structuring that will ensure the success of correct policy
setup, food safety, correct price formation, high commercial gain, correct
investment planning, reduction of loss and waste, and timely intervention
to crises and problems as well as the production efficiency, is the ability to
establish a management and governance system based on reliable and quality
data, running on verified models and taking quick decisions.
For a competitive agriculture-food ecosystem, the forecasting and predictive
power of the value chain needs to be increased to the opportunities offered
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by the 21st century. To manage a complicated system such as agri-food, Turkey
must create its policies based on data and information by performing its own
analysis. To that end, it will be required to:
• Make the decision regarding the data to be collected and stored, carefully by
taking the basic parameters of the agricultural system into account;
• Collect the data reliably;
• Guarantee the security, reliability and accuracy of data;
• Collect and store the data for many years (to build Turkey Agriculture Big
Data);
• Make the data available to researchers within the framework of certain
systematics;
• Create verified smart planning, estimation, forecasting and modelling tools;
• Update the models according to the differences between what has been
predicted and what happened in reality.
Technical and technological level reached today makes it possible to create all
these systematics.

2. Awareness and Organization of Consumers
Today, every business is shaped in a fashion to meet the demands and
expectations of its customers, and this chain works on the request info
backwards from the end user. Although the efforts to create demand without
a need have begun to be effective to a certain extent, all businesses have to
conduct research by analyzing the demands, needs and therefore purchasing
behaviour of the consumers constantly, since the consumer still has the right to
accept or refuse the marketing components offered to him/her. The sellers strive
to get information quickly about what the consumer buys and therefore what he/
she demands.
In summary, it is basically the consumer who decides on the quality of the entire
system and value chain. The consumer has the power to increase the quality of
the entire value chain and influence the regulation process back to front. This
can only be achieved by making conscious choices. This is a long-term but deeprooted proposal that will ensure a guaranteed and permanent improvement in
the quality of the entire system.
For this reason, the most radical change to be made positively in the agriculture
and food value chain seems doable only and solely by raising the awareness of
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the consumer. It is stated that although it is a basic need, a significant portion
of the consumers of the food are more interested in the price of the product
consumed. There is a need for training, traceability, organization and correct
information flow for a knowledgeable consumer. Therefore:
• The level of awareness and food literacy of the consumer should be improved
in our country. The consumer must learn to read the packaging and labels as the
food literacy increases. Today’s consumers can access any information about
any product or service they wish in no time, thanks to the rapid technological
developments.
• It should be ensured that the consumer turns to traceable food.
• The diversity, reliability and accuracy of the information produced for the
functionality and quality of foods should be guaranteed to support the
consumer decision. It will be required to establish institution-like bodies
carrying out research on the subjects of food quality and nutrition and share
them transparently with the public.
• It is necessary to ensure that the public has accurate information about
various risks (pesticide residue, GMO, hormones, additives, etc. and their
effects) and to eliminate information pollution.
• It is also necessary to reconnect the society with the agriculture and food
production. For this purpose, non-commercial, small-scale agriculture as hobby
should be encouraged. Moreover, ecological tourism practices should become
widely implemented for all age groups.
• Consumer training sessions should be rendered as a part of the general
training. In order to train and instruct the consumers, it is recommended to give
information and raise awareness in a way that will lead to behavioural changes
in agriculture and food value chain, food safety, food quality and functionality
and food waste, as well as food literacy.
• It is required to reform the primary and secondary education curriculum
and organization with the perspective of agriculture and ecological life. It is
recommended that children and young people receive agricultural training
so that they can both grow up knowledgeable consumers and support their
physical training. It is recommended to include in the curriculum, the subjects
of applied agriculture, food literacy, food quality and functionality and food
waste.
• Over time, the relationship between food and health will be better understood;
health (preventative healthcare) and food will become a holistic process as
they get closer to each other. It is recommended to increase the weight of the
food and nutrition training in the curriculum of medical studies.
• Sporadic consumer is considered to have a very limited impact on the
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agricultural and food policies. Coordination and organization should be
cemented in order to pay attention to what the consumer has to say.
Overwhelmingly, majority of Turkey’s population live in the cities today (city
ad town centers). Urban dwellers who call for healthy and qualified food will
be decisive in the future of the agricultural sector and food industry. Food
consumers in our country are not fully aware of their powers, yet.

3. Training and Organization of Producers
Educating qualified human resources is one of the most important needs that
affect all value chains in the future of agriculture and food. Priority should be
given to educating the producers and especially young people in rural areas
and supporting it with the rural development policies. It should be ensured that
agricultural production becomes a profession over time. It is recommended to
support the producers and young members of producer families by training
them on:
• Modern agricultural production techniques;
• Smart/digital agriculture;
• Agri-food value chain and logistics;
• Social responsibility and ethics;
• Ecology, sustainability and climate change;
• Marketing;
• Financial literacy.
There is a great need for professionally managed organizations in particular,
which will instruct the producers, to raise awareness of them, coordinate and
gather them under a cooperation system. This needs to become an agricultural
policy and food policy. When cooperative-type organizations are well managed
by any means, they can not only improve their sales revenues while normalizing
the producer inputs, but also make it possible to succeed by learning together.
For this purpose, it is recommended to develop, strengthen and expand the
cooperatives. It is recommended to deliver training on the following topics with
a view to enhancing the quality of organizations that represent the producers
and the trade sector:
• Supply chain management,
• Logistics,
• Marketing and international trade,
• Financing.
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The management of the complicated and multidisciplinary systems that make
up the agriculture and food requires a high intellectual capacity. In addition to
training the existing producers and teenagers in particular, it is necessary to
create complementary policies to encourage the employment of the people
with high intellectual profile, who received education in different disciplines, in
the agricultural sector.
Lastly, department of agricultural sociology needs to be promoted in our country.

Inclusive and Supplementary Suggestions
Structural Suggestions
• In order to make up for the loss of long and precious time due to the failure to
solve the structural problems that have been expressed over and over for many
years, which is accepted to exist and prevents the investment and development
by negatively affecting the entire agricultural value chain, planned works must
be initiated by building joint teams with all stakeholders in an effort to solve
these problems with a fast and organized public willpower.

Governance Suggestions
• A permanent and long-term “National Agricultural Policy” must be created
with the strong participation of all stakeholders in the agri-food value chain.;
• The policies should be developed and implemented based on the
characteristics of quick adaptation and diversity, which is the most important
potential power of our country.
• Problems should not be postponed and piled up, instead the solutions should
be sought by going deep into its roots.
• Decisions and regulations should be taken without any delay, and
implemented in a timely manner;
• The institutionalization of agriculture should be rearranged; new agricultural
policies should be created by redefining the agricultural sector components;
• With the participation of autonomous, competent, multi-disciplinary, creative,
practical, reliable experts who believe in the future of the country’s agriculture,
‘Agriculture and Food Advisory Group’ should be created and this group
should create technical solutions to the problems of Turkish agriculture,
through regular thematic works, free from any administrative constraints and
restrictions;
• Measures should be taken to encourage engagement in agriculture in order
to increase the agricultural workforce by correcting the “misconception” that
associates the agriculture with underdevelopment (For example; free allocation
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of 20 decares of public land along with seeds/saplings to the villagers for a
duration of up to 10 years, by assessing the land for a certain type of produce);
• Rural Basin Development Programs should be developed for specific
agricultural basins (such as Kelkit Basin Development Program, Munzur Basin
Development Program, Susurluk Basin DP, etc.);
• In order to solve technical and administrative problems in the global trade,
competent and sufficient number of Agricultural Attaché should be allocated
and the number and quality of existing Agricultural Advisors should be
increased.

Various Policy Suggestions
• Bioeconomic policies should be developed; relevant regulations should be
made;
• The applications of Genetics, Biotechnology disciplines in agriculture
should be regulated by homologating them with the ecosystem benefits and
ethical rules;
• Arrangements should be in place for microorganism functionality and genetics;
• A planned and systematic solution should be created for the unification and
expansion of the lands and farms;
• Pasture lands should be preserved and improved;
• The laws and regulations that will increase the value of our advanced
industrial products such as hazelnut, fig, grape, apricot, olive, oil crops, etc.
and the power of Turkey to determine the prices in the world market;
• “Turkey/Anatolia Flora and Fauna Inventory” must be prepared in order to
document, maintain and develop our unique species diversity;
• “Turkey/Anatolia Endemic Species Inventory” must be prepared and
improvement methods should be developed;
• An independent authority should be established for the food safety by
discussing with the stakeholders its form of incorporation, powers, jurisdiction,
composition and the way it operates;
• It should be investigated and analyzed through modelling how the agriculture,
food value chain and global supply chains will be affected during the outbreak
and in the aftermath of COVID-19 pandemic.

24

Producer Subsidies and Financing Suggestions
• The subsidies should be announced on time and payments should be made
in a timely manner;
• Smart support mechanisms based on data and modelling that encourage
agriculture and increase the competitiveness of the producer and the
ecosystem should be created upon the Innovative Agriculture Incentive Law;
• Assessment mechanisms, product charts, cost charts, decision support
systems, monitoring/tracking systematics that will enable the financial
institutions to contribute to the sector must be created;
• The contract-production model along with an integrated insurance system
should be made widespread;
• Investment incentive and finance mechanisms should be developed for
the transition of small businesses to applications such as digitalization/smart
agriculture;
• Standardization in production and control mechanisms should be improved.

Suggestions for Warehousing and Wholesale Markets
• Storage/stocking policies should be updated/renewed by the products;
• Licensed warehousing for items other than cereals should be encouraged
and various actors (cooperatives, unions etc.) in the value chain should be
encouraged to take on warehousing;
• Regulations such as product and waste stocking, operations and hygiene
organization, property arrangement, producers’ effectiveness at the wholesale
market, management with the data, etc. should be introduced; the investments
that will eliminate the problems should be planned;
• By using the necessary technologies, a Standard Wholesale Market
Architecture that will protect the product properly and enable quick distribution
should be established in such a location to avoid traffic chaos, based on which
new wholesale markets should be constructed and old markets should be
renovated accordingly.

Suggestions for Sustainability
• Agriculture and food production, especially small businesses, should be
ensured to operate under Symbiotic Business Models and support mechanisms
should be established;
• Studies should be conducted to emphasize the danger of climate change and
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drought; agricultural plantation maps that change according to climate change
should be prepared and implementation arrangements should be performed;
• With comprehensive research, Turkey Climate Change Model should be
created to predict the extent and effects of climate change; the results should
be discussed with the stakeholders to create implementation guidelines;
• In order to protect water resources and create new water resources, necessary
steps should be taken starting from the products using excessive water in the
making and Protected Water Resources Areas should be established and
relevant policies should be developed;
• In addition to the sustainable business models, drought-resistant Species and
Seed Breeding Techniques should be developed with the help of agricultural
R&D organizations;
• Sustainable agricultural practices such as organic agriculture and
permaculture should be promoted by establishing the right value chains;
• Production methods that harm the environment should be reconsidered
and modified, old-school methods should be banned (such as a ban on flood
irrigation);
• New practices should be adopted in an attempt to eliminate product and
resource waste;
• The activities to further extend the practices of organic and natural production,
permaculture, preference for local products and small-scale direct procurement
from the producer without any agent should be promoted.

Suggestions for Production Process
• In the seeding, plantation and improvement works for the product, the
policies that will enable a trend towards the specific species that have gained
durability through evolution should be developed;
• Instead of outdated fertilization techniques that impoverish the soil and use
up excessive materials, new fertilization techniques should be adopted;
• The use of worm manure (vermicompost), organomineral, etc. should be further
extended in an effort to increase the amount of organic matter in the soil;
• Barcode and fertilizer tracking system should be introduced; each and ever
bag is tracked;
• A mode of operation should be developed in the agriculture as well by means
of natural protective systematics, similar to preventive medicine;
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• The use of pesticides should be closely monitored and the production and
use of the product evolution should be encouraged with improved electrostatic
spraying systems;
• Standard measures regarding the eradication of post-harvest crop pests
should be developed;
• Pesticide residues on products should be measured and published;
• Heirloom Registration Projects must be maintained and further extended;
• Works should be done to develop new species originating from Heirloom;
• Test infrastructure and systematics should be established for Disease
Resistance Certification of the improved seeds and species;
• As the last link of the chain in seed production, a Seed Banking Network
must be built.

Suggestions for R&D, Technology and Innovation Systematics
• A new education system, the weight of which is increased by means of a new
curriculum in which the subjects of ecology, technology, communication and
sustainability are actively addressed, should be adopted in university studies;
• It should be ensured that academic research and publications in agriculturetechnology-innovation increase in Turkey, qualitatively and quantitatively;
• Mechanisms should be established to encourage academicians to take part
in site studies and work with producers;
• All stakeholders in the value chain should be aware of the innovations and
new technologies;
• Systematics that will “show” success stories about the use of technology
should be created;
• In order to implement the concepts such as digitalization and smart
agriculture, necessary infrastructure investments should be planned for a
proper and smooth data transfer;
• Models should be developed as to how the integration of different
technologies and digitalization can affect the agri-food value chain, especially
the labor force; and adaptive and remedial measures should be taken;
• The weight of technology in agriculture and food policy discussions and
regulations should be increased;
• Independent and reliable structures should be established to ensure
producers’ access to qualified data and information;
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• Statistics for rural areas should be updated and verified;
• Platforms should be created to ensure that producers and other stakeholders
in the value chain can follow up the technology closely;
• Information and trade platforms, in which all stakeholders in the agri-food
ecosystem (producers, input suppliers for production, transporters, financiers,
etc.) are included, should be established and it should be ensured that they are
used efficiently;
• Mechanisms and organizations should be established so that a number
of R&D projects carried out by the public or with public support in favour of
the agri-food value chain can be commercialised and turn into a widespread
benefit, and the support for subsequent R&D projects should be provided with
the criteria of commercialization and widespread benefit;
• A guiding strategy, roadmap, program and cooperation mechanisms should
be established for R&D and innovation activities, and should be forwarded
to the attention of the start-ups and technological solution developers in our
country;
• Owing to the road maps to be created, product development and productivity
enhancement, component development, logistics, packaging, distribution and
warehousing services should be improved, especially new financing and new
business models should be developed;
• Mechanisms that enable technology companies and start-ups, producers
and other stakeholders to monitor the existing problems and requirements
should be established;
• Test and verification areas and systematics should be created so that the
companies and start-ups develop technological solutions can carry out
experiments and work with the producers;
• Long-term policies and strategies that will guide R&D and innovation activities
and complement each other should be established and implemented;
• Mechanisms and platforms should be established to ensure communication,
joint work and cooperation between different stakeholders involved in R&D
and innovation activities within the agri-food value chain.
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Key Performance Indicators
First of all, when we take the subject from agriculture-food perspective, it is
thought that each innovative study and activity should serve the following Key
Performance Indicators (KPI):
• Functionality and nutritiousness,
• Quality and purity,
• Accessibility,
o Low costs,
o Availability,
• Sustainability,
• Food Safety and traceability,
None of these performance indicators are excessive or optional. In the future,
the applications that meet all of these performance indicators and serve all of
them will be regarded as “good practices”.

Suggested Research Programs
It appears that there is a need for various research programs that will support
the ecosystem with scientific knowledge on some issues that are directly
related to, or indirectly yet strongly associated with the agriculture-food value
chain. It would be useful to openly share the outputs of the long-term studies,
some of which are thought to be large-scale and even permanent, with relevant
ecosystem stakeholders. Some of the recommended research topics:
• Modelling the climate change and its impacts;
• Research on the cycle of air-water-soil-air;
• Sustainability and symbiotic relationships;
• Food safety and traceability;
• Relationship between appropriate product,
appropriate method and incentive policies;

appropriate

geography,

• Investigating the effects of production techniques and products on the
environment, carbon footprints, energy and water usages;
• Opportunities for environmentally friendly agricultural production practices
(with low greenhouse gas, nitrogen and chemical emission)
• Preventive health and personalized foods;
• Food quality and functionality;
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• Soil pollution and exhaustion;
• Produce loss and food waste;
• Bioeconomics;
• Water and drought research;
• The effects of hormones and GMOs on humans, animals and environment;
• Effects of pesticides and chemicals on soil, flora, fauna, microorganism
(ecosystem) apart from the target organism;
• The methods to identify and improve the endemic species of Anatolia;
• Smart/digital agri-food value chain;
• Agricultural sociology research.

Recommended R&D and Innovation Topics
• Innovations for the production site:
o Soilless/aquaponic/hydroponic growing practices;
o Indoor/vertical agriculture practices;
o In-store agriculture practices;
o Urban/home/DIY agriculture practice;
• Data-based strategic management innovations:
o Inventory studies for agricultural equipment, workforce, land, etc.;
o Detailed map of Turkey’s agricultural basins and products;
o Pasture and grazing land maps;
o Potential agricultural expansion maps;
o Product price determination and estimation algorithms,
• Data-based precision agricultural production innovations:
o Systems providing the producers with early warning/real time
information;
o Pest detection, monitoring and removal systems with the support of
atificial intelligence;
o Seed crop selection systems;
o Breeding product selection systems;
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o Application systems managing the fertilizer type, dosage and timing
depending on the requirements;
o Delivery systems managing the medicine type, dosage and timing
depending on the requirements;
o Precision/smart systems reducing the use of fertilizers and pesticides;
o Water resources monitoring systems;
o New water resources exploration systems;
o Smart irrigation systems that use water efficiently;
o Mobile soil test systems;
o Harvest/production monitoring and forecast systems;
o Animal tracking systems;
o Unmanned planting/seeding, fertilizing and harvesting equipment;
o (Anti-)Frost protection systems.
• IT and Digitalization Innovations:
o Data-based smart wholesale market planning/management systems;
o Anti-waste & loss solutions during the logistics phase;
o Post-harvest crop monitoring;
o Technologies to speed up the agricultural logistics, e.g. Hyperloop;
o Freshness control and monitoring;
o Cold chain monitoring;
o Data-based precision food production process management and
automation (business level);
o Data-based agricultural produce/food trade;
o Enterprise Resource Planning (ERP) systems for agricultural
operations;
o Agricultural operations workforce management systems;
o Agriculture/food data security;
o Blockchain applications in the agri-food value chain.
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• Innovations in agricultural equipment (equipment pool compatible with
product species):
o Smart seeding machine;
o Smart fertilizing machine;
o Smart harvest automation machines;
o Plant specific machines;
o Shortages and development of agricultural machinery manufacturing
industry.
• Soil nutrition and spraying (herbicide-pesticide) innovations:
o Fertilizers and soil nutrient supplies of the future (regulating the soil,
improving the plant, protecting (reducing the growth of fungus),
repairing, etc.);
o Water-retaining/mineral-retaining supplies;
o Organic soil enrichment;
o Medicines that do not damage the flora and fauna;
o Preservatives to extend the harvest life and reduce the amount of
wastage.
• Innovations in the Property of Seeds:
o Seed development for drought-resistant crops;
o Heirloom improvement and registration;
o Network of modern of seed banks;
o Establishment of systematics for seed disease certification, and
accredited centers;
• Advanced material innovations in agriculture, food and livestock:
o Resistant polymers;
o Tissue repair materials;
o Magnetic and metal oxide-based nanomaterials for cleaning water
and soil from heavy metals;
o Antipathogenic nanomaterials;
o Nano composites with gas barrier properties.
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• Innovations in the property of food:
o Research for sustainable alternative food resources, e.g. synthetic
meat, seaweed/algae, insect-derived proteins;
o Development and production of food additives (import substitute);
o Development of sustainable cocoa butter/palm oil equivalents
(import substitutes);
o Development and standardization of medicinal and aromatic foods,
o Development of new techniques for long shelf life,
o Non-heat treated/low-temperature food sterilization;
o 3-D food printing.
• Innovations in food safety:
o Food safety detection and monitoring technologies;
o Technologies to expand the scope of product traceability;
• Innovations in symbiosis and waste management:
o Agriculture-livestock-food production symbiosis techniques;
o Management, recycling and utilization of agricultural waste;
o Management, recycling and utilization of food production waste/food
waste.
• Innovations in financing methods:
o Contract-based agriculture;
o Agricultural/crop insurance;
o Smart contracts;
o Product/cost charts and decision support systems for the credit system.
• Innovations in sharing and communication:
o Agricultural production e-commerce platforms (bringing the
producers and consumers together directly);
o The platforms on which the producers as well as those who supply
input to the production, transporters, banks, etc. will be included;
o Platforms that will bring the technology solution developers in startup and agriculture together with the producers;
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Abbreviations
R&D Research and Development
IT Information Technologies
GMO Genetically Modified Organism
SME Small and Medium Sized Enterprise
STOK Strategic Focus Commission
TTGV Technology Development Foundation of Turkey
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You can reach us at stok@ttgv.org.tr for any questions,
comments and suggestions regarding our research.
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