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reliable and is given in good faith, but no warranties or guarantees or representations are made concerning the
accuracy, completeness or suitability of any third-party information presented. As far as possible, we have referred
to the source of this type of information in the citations. Receiving this document give no ownership of, or rights
for redistribution or republication of information here within without written permission of the author.

Executive
Summary
EXECUTIVE SUMMARY
The Data-smart Farmhand (DSFH) is a proof-of-concept digital solution to fetch, record and
maintain verifiable, transparent, and real-time minimal viable data and harmonisedstandardised ontology to create a virtual marketplace (i.e., marketspace) to test and build
products. The DSFH concept is based on eight years of qualitative research about blockchain
integration into the food system for solving specific data-sharing problems. It is a cryptographic
tokenised marketspace to commercialise soil data collaboration for technology companies and
farmers. The marketspace encourages data sovereignty in efforts to increase yields and the
nutritional value and quality of outputs while improving return-on-investment, social and
environmental impact. Considering trust relationships are complex and potentially stronger
than any technology solution in isolation, this paper will point out the consumer behavioural
impact of adopting technology and how the adoption efficiency affects returns for all
stakeholders. It will argue empowering stakeholders as shareholders for incentivising the
adoption of these solutions. As well, it will show the impact of integrating an inclusive
governance model where deliverables are verified by the immutability of a blockchain. Finally,
this paper will define the project commercialisation journey using the Triple Chasm Model to
analyse the technology development and go-to-market strategy. And it describes the next steps
to align the leadership ecosystem, proto-customers, and how to build the prototype to extend
the project past the first chasm of customer adoption.
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The Data-Smart
FarmhandFARMHAND
solution SOLUTION
THE DATA-SMART
Vision
More data is needed in efforts to feed the world a healthy and sustainable diet. We need clean
data that is harmonised, uncorrupted, accessible, reusable, secure and verifiable, however,
sharing clean data across the food system can be cumbersome. I maintain sharing data is slower
and more complicated because of system security and scalability inefficiencies as well as the
siloed organisational mentality. My purpose is to improve system interoperability to make
sharing data work better for everyone.
§

What if there was a virtual platform (i.e., a marketspace) to commercialise real-time,
digital and transparent soil data to improve agricultural products and services?

§

What if technology companies could position themselves closer to farmers as they look
to evolve more effective digital products and services for a more resilient food system?

§

And what if organisations could promote products in a marketspace where participants
who engage and share their data would be compensated?

Figure 1: Value Proposition Introduction

The Data-smart Farmhand (DSFH) is an open-innovation marketspace concept for gathering,
recording and sharing soil data (Figure 1). Importantly, we integrate blockchain smart contracts
DatasmartFarmhand.com
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to facilitate secure access to the platform and verify user’s data sovereignty to more easily share
and compensate those participants who share their data.

Background: Demystifying Blockchain
Blockchain is not a panacea for solving all food system business problems in our world, despite
the overwhelming hype that you may have seen in the last couple of years (Figure 2).

Figure 2: Dilbert (Adams, 1999)

A blockchain is ultimately just a ledger—though with data immutability—and ledgers have
been around perhaps only several thousand years less than domesticated agriculture has been
around. Blockchain, nevertheless, is a mechanism that is most promising in terms of evolving
much of the same technology that has already existed in our food system (and other areas of
life). One of the most important impacts of a blockchain-based model is that it can minimise
questions about trustworthiness in transactions if applied correctly. It is a mechanism in which
blockchain’s inherent immutability creates the validation of deliverables that today bog down
commerce (Frydlinger and Hart, 2020). For example, blockchain’s immutability can be a
mechanism to deliver increased transparency by verifying a product's provenance and ground
truth data to all stakeholders (if desired) and confidently relay feedback back upstream to
producers and suppliers (Iyengar and Woods, 2020).
Let us take a step back and consider the background on how that would work. The blockchain
mechanism functions through cryptographic hashing of data onto a digital database (i.e., a
ledger) that makes it possible to publish data in various formats and control access to this data
using smart contracts while offering the guarantee of immutability (Goldwasser et al., 2019).
Each stakeholder will have their unique cryptographic-encoded key that guarantees access to
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incorruptible information and its history as it was originally recorded onto the blockchain
ledger (Goldwasser and Micali, 1982). The utility function of the smart contract (i.e., the data
asset) is stored within a crypto token on the blockchain and there is a finite amount for each
blockchain, which creates scarcity (i.e., limited availability) (Buterin, 2015; Cong et al., 2018).
These tokens work by allowing technology such as Internet of Things (IoT) sensors and smart
tags (e.g., Radio Frequency Identification [RFID]) to connect information from the blockchain
using self-enforcing smart contracts, which achieves transparent, traceable, and real-time
decentralised management of data and financial transactions (Figure 3) (Mocnej et al., 2018).

Figure 3: Blockchain Value Added Summary

It is transformative that the ecosystem access and ownership are safely democratised by
publicly issuing these tokens (Tapscott and Tapscott, 2016). The token gives all in possession
of it (i.e., the shareholders) access to the technical functionality of the platform without the
need of any centralised authority verifying this request. Empowering all stakeholders to create
their own transactional relationships in the ecosystem marketspace and thus an opportunity to
serve their needs (if they so desire) to build proprietary functionality on top of the platform’s
existing technology (Diedrich, 2016). As well, this public token ownership is the mechanism
that allows stakeholders to become ecosystem shareholders (i.e., ownership). This new
business model allows stakeholders to build transparent governance for access and financial
inclusion in the ecosystem by encouraging the value of sharing and working more closely
together to create successful adoption (Constantinides et al., 2018). Furthermore, as a result of
having the details of a transaction automatedly hashed onto the blockchain, most of the
substantial human effort and money that was previously invested in brokering old transactional
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trust across a value chain, and validating each other’s deliverables throughout the supply chain
(i.e., intermediation) can now be reapplied into building a more inclusive and secure ecosystem
(Edelman, 2014). These are resources that can be invested into building a better user experience
and enhanced product and service ergonomics, which facilitates better access and more
effective usage of technology (Figure 4) (Forbes Technology Council, 2020).

Figure 4: Blockchain Added Value: Transforming the business model. Empowering a community towards adoption

In effect, integrating the blockchain acts as a mechanism to shoulder the burden of trust across
a value chain, freeing stakeholders to confidently collaborate on solutions with one another. In
contrast to stakeholders trying to align their needs in isolation or trying to innovate without
timely access to necessary data, which might lead to duplication of work and lost resources.
The incentives would be based more on the organisational utility or aggregated efficiency of
their results, measured by the quality of knowledge shared and the success in innovating (Klette
and Kortum, 2004). It would incentivise stakeholders to comprehend, accelerate and build new
technology together as shareholders, which in turn could help all stakeholders produce better
output, such as healthier food and more profit while being more efficient in their production
(Allen and Darcy, 2020).

Background: Digital Transformation, Starting with Soil
Before we dive into the specific value proposition of the DSFH and its commercialisation
journey, it is important to give some context around the food system, including the background
argument to focus on soil information. The food system has robust and complex supply chains
generating an enormous amount of data and opportunity. Agriculture employs 40 per cent of
the global population (over one billion people) and there are more than five hundred million
farms of which 85 per cent are small-scale farms (smaller than 2 ha) (Raney et al., 2011). It is
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also worth noting that the agricultural labour force is comprised of 43 per cent of women across
the world (Figure 5) (United Nations, 2017). Also, agriculture production accounts for 70 per
cent of all water consumption while water pollution from agriculture significantly impacts our
wildlife populations and the degradation of the natural environment (Mateo-Sagasta et al.,
2017).

Figure 5: Female Producer (Common Usage, 2019)

The global population is projected to reach 9.8 billion people by 2050, and in 2018, for the first
time in history, the global population of middle and upper classes equalled the population of
the poorest and most vulnerable classes (Figure 6) (Kharas and Hamel, 2018; United Nations,
2017). The World Bank (2018, p.1) has stated their demarcation of classes is based on “the
cost of performing the same function [which] may differ across countries depending on their
overall level of income [hence] the societal poverty line is based on the typical level of
consumption or income in each country.” Therefore, the societal poverty demarcation for being
poor/vulnerable has been defined to be when a household is spending less than $5.50 per person
per day (World Bank, 2018). Thus, as the middle-class population with further expendable
income continues to increase, it is reasonable that our food waste problem will only grow (Hue
et al., 2015). Meanwhile, our food loss problems will continue to cause concerns (WWF, 2021).
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This is even more alarming when the scientific journal Nature (2018) estimated the ecological
burden of the food system will increase by 50–90 per cent in the coming years without
technological changes and the implementation of mitigation actions (Springmann et al., 2018).

Figure 6: The Global Tipping Point (Kharas and Hamel, 2018)

Across the food system, as the global population grows, the consensus is that we must bring
consumers and producers closer together to mitigate inefficiencies in producing our food
(United Nations Environment Programme, 2020). According to research from Bocken and Sort
(2019), to bridge the gap, we need to transform antiquated business models based on hyperconsumption towards a sufficiency-based, circular economic model, which is incentivised to
meet the demand-pull of consumer’s choices. A sufficiency-based model provides for the
nutritional demands necessary to be healthy and active while reducing the chances of disease
and illness. It should also reduce the proclivity to choose products that could detrimentally
affect individual and societal wellbeing (Bocken and Short, 2019). A circular economy is a
systemic framework for utilising products for their entire lifespan and regenerating value for
resources contributing to product development (Ellen MacArthur Foundation, 2021). I have
concluded that demand-pull is when product development is driven to sufficiently meet the
consumer's wants and needs instead of manufacturers and brands trying to dictate what items
customers should purchase. Based on the above information, I maintain that food system
stakeholders can capitalise on the various benefits of a transparency and open-information
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marketspace to build technology products that further facilitate a sustainable, sufficiency-based
and circular economy, which should benefit:
•

production - to create more accurate forecasting and confirm proper/optimal practices

•

logistics - to verify correct deliverables (e.g., deadlines, volumes, product conditions)

•

shelf-life - to control the time of each stock-keeping unit (SKU) stored on the shelves
and collecting the products about to expire to effectively process them, for example, to
donate to food banks

•

storage - to guarantee conditions to store the SKUs in the Distributions Centres

•

best practices, as pointed out by the European Commission (EC) - the proper use of
products, machinery and software solutions, pesticides crucial for the health and the
environment, food security, sustainable agriculture and forestry, marine, maritime, and
inland water research, and the bioeconomy, operational safety, upkeep and
maintenance, and precision agriculture (European Commission, 2018b).

For example, more consumers are demanding environmentally safe food production. Farmers
readily acknowledge the transformational value of smart farming technology to reduce the
ecological footprint of production, because they can use symmetric data to be more proactive
in their practices (Navarro et al., 2020). It is the integration of concurrent information such as
soil moisture, plant density, and harvest techniques that can unbridle siloed technologies,
practices, and market segmentation that hinders production (Agroecology in Practice, 2017). It
is targeted data used to improve fertilisers and pesticides application practices that have been
shown to affect the leaching of soil, runoff water contamination and greenhouse gas emissions
(European Commission, 2019a). It seems these technologies have not met their full potential
because either relevant data-sharing is not available at scale or experimental data are missing.
It might be that more effort is needed to harmonise data management to “provide novel ways
into a profitable, socially accepted agriculture that benefits the environment (e.g., soil, water,
climate), species diversity, and farmers in developing and developed countries (Walter et al.,
2017, p.6150).”
Perhaps an important reason for the lack of harmonised information is that until recently
defining sustainability and how it is used in the parlance of agriculture has been only broadly
applied to the industry. To that point, the EC has more recently prioritised efforts to identify
sustainable agriculture practices. The European Environment Agency (EEA) (2015a) in their
European Environment State and Outlook Report (SOER) concluded a priority should be to
DatasmartFarmhand.com
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give citizens a clearer understanding of how to improve and better attend to a sustainable
environment. As well, the EC CAP 2014-2020 (Eurostat, 2019a, p.1) pointed out that three
priorities for an environmentally sound agriculture community should be defined as “viable
food production, sustainable management of natural resources, and balanced development of
rural areas throughout the European Union (EU).” The Europe-wide thematic assessment of
the SOER (2015) report focused on thirteen important metrics for sustainable practices, but
their observations about soil as a key environmental indicator are what demand a closer look
in my research. Focusing on soil health to measure effective sustainable production seems to
be important given that almost all fuel, fibre, and food resources that humans use are produced
in the soil (European Environment Agency 2019a). Soil has a vital function in the planet’s
biodiversity due to the many organisms inhabiting it. It acts as one of the largest carbon sinks.
And healthier soil usage could significantly affect water and environmental health as well as
reduce the rate of climate change.

Figure 7: Sustainable Development Goals (United Nations, 2015)

Moreover, there is a global focus on sustainable mitigation actions that have been deemed
necessary to tackle the challenges of our generation, as stated by the 2015 United Nations’
Sustainable Development Goals (SDG) (Figure 7). These are seventeen categories where
sustainable factors for improving human development can be defined more concisely. We will
discuss several factors that relate to the SDGs in this paper, including improvements in food
security and nutritional outputs (SDG2), organising data to improve how we consider health
and well-being (SDG3), access to clean and uncontaminated water (SDG6), biodiversity
regeneration, pollination, pest control or nutrient recycling (SDG12), and environmental and
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climate change that affects every user (SDG13). But it is the fact that the United Nations has
specifically identified soil resources as of crucial importance for sustainable human
development and food security for individual citizens that draws our attention (Jones et al.,
2012). Soil metrics were a large focus of the UN Rio+20 Summit that initiated the process to
create the SDG goals (European Environment Agency, 2015a). It was during this summit that
they drilled down on how soil degradation in terms of land degradation affects environmental
mitigation practices. It is the need for improving and maintaining soil quality that would have
enormous positive impacts toward zero-land degradation and environmentally sustainable
returns. Their call for a land degradation neutral world was significant in creating the 2030 UN
SDGs of which the EU subscribes itself (European Environment Agency, 2015b).
Note that according to Poesen (2018), it can take the Earth up to one thousand years to naturally
generate one inch (2.54 cm) of quality topsoil. And unfortunately, recent reports continue to
highlight the negative impact of social, economic, and climate changes on our food system
resiliency, which is reducing ecological memory and leading to increased soil degradation
(Nunes et al., 2020). Climate change is further inflating soil erosion and intensive agriculture
management is increasing the degradation of soil in our croplands, as well as the effects on
water, wind, piping, and tillage erosion (Keesstra et al., 2016). More than ever, I claim that we
need concise sustainability practices such as a literate soil definition, comprehensive
digitalisation, and precisely defined metrics that allow all citizens to be engaged in and
empowered by mitigation measures. The motivation is there and the need is obvious to build
technology to address these environmental concerns. Technology that connects stakeholders
with sufficiency-based incentives within a circular system model. A system model where all
partners are on the same gender, political and cultural-level playing field, leading towards
better value and smarter returns (SDG17) (United Nations, 2015). The DSFH platform is based
on the need for an inclusive system-wide marketspace using blockchain to incentivise better
practices by compensating data creators across the entire food system. I point out we should
segment the food system first into targeted parts. Then we build a user-friendly digital database
product and marketspace ecosystem that would focus on achieving measurable value for each
part specifically before moving onto new targeted sections as the platform finds success. And,
importantly, to develop each section with a vision of inclusive interoperability and within a
standard of utility that allows us to scale the platform to include the entire food system
eventually. As a consequence, the DSFH project will start with a more focused approach to
creating a platform to commercialise minimal viable soil and first-mile environmental data.
DatasmartFarmhand.com
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ValueVALUE
Proposition
PROPOSITION
For organisations that are dissatisfied with the lack of clean data access, the Data-smart
Farmhand offers a virtual representation of the food system that provides a marketspace of soil
information. Unlike existing marketspaces, our open-innovation platform uses blockchain
smart contracts to facilitate secure access to verify user data and compensate all participants
who share their data.
To construct this value proposition statement, I have relied on anecdotal research compiled
through numerous papers, consultancy projects, discussions with experts, client workshops,
and interviews with organisations over eight years. This research has been summarised in the
Value Proposition Canvas (Appendix I, Figure 34), including the customer pains, gains, and
user perspective. In addition, a targeted market position and how this project addresses the
specific business problem of the customers in this market have been analysed. This Value
Proposition section of the paper aims to clarify the mutual value that can be achieved when the
expectations of all stakeholders are aligned with the vision for the DSFH. That is to say, the
expected advantages and benefits those customers can derive from using the product and
service features to solve their specific business problems of data connectivity. Throughout the
subsequent subsections, my purpose is to discuss how some customers might invest in and
collaborate with the DSFH platform compared to continuing with the status quo. As well, we
will analyse the market, technology, and regulatory drivers that would incentivise the adoption
of our data-sharing strategy compared to the competition.

Features
Three pillars of features will deliver value to our customers and users. There is the value
derived from the opportunities capture when building the (1) product and (2) services, which
are the transactional features we aim to monetise. But I argue there is as much if not more value
derived from the opportunities created by being the custodian of (3) an advocacy platform
across the industry ecosystem. Being the narrative custodian would allow the DSFH to
demonstrate knowledge that highlights the value-added of our entire concept, which will
organically attract users and partner engagement.
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Feature Part One: Product
The DSFH product would fetch and scrape relevant public data from the EU’s Copernicus
(2019) project of both satellite images and in-situ data, the Land Use and Coverage Area Frame
Survey (LUCAS) (European Commission, 2018a), the Eurostat Database for Agriculture
(2019b), the ISRIC: World Soil Information (2019), European Soil Data Centre (European
Commission, 2019d), and other data aggregators (e.g., Google Earth Engine, [2020]. The data
will be used to build a more complete overlaying data picture of our soil fingerprint. Specific
soil and crop data would be captured by our platform through participating producers, their
cooperatives, distributors, industry organisations, and input suppliers, either by manual input,
scrapping, or automatedly through a system of connected IoT sensors, across the network. An
intuitive search algorithm and sort user experience (UX) would allow users (e.g., farmers and
developers) to input their data or make queries and compare those results to the overall data
models for the region, country, European level, and potentially globally. A user or group of
users would be able to contribute to improved data models with their inputs and fetch
immutable data that would certify the value of their efforts, and conversely, how much more
effective their outcomes would be by adopting other evidence-based practices in efforts to
improve their results. Furthermore, citizens would have access to fetch general data maps to
have a better view of the ecological impact that agriculture practices have on an extended
region (Eurostat, 2019c). This allows all stakeholders to work more closely together to promote
better local agriculture standards and reward producers and supply chain stakeholders for their
efforts.
This user-contributed data would live in a layer-2 multilevel and proof-of-stake (PoS)
blockchain solution, having both on-chain and off-chain components. The decentralised base
level would set the rules and governance for such things as on-chain verification and auditing
capabilities. Allowing individual farmers, cooperative affiliates, distributors, input suppliers,
and others to assign access for third parties to fetch immutable data for their needs. This
mechanism would give the user data sovereignty over how that information would be reused—
potentially another source of revenue—while giving the ecosystem a snapshot of valuable
anonymous data. As well, we use PoS instead of a proof-of-work (PoW) protocol that addresses
the concerns about the high energy necessary for creating new blocks using PoW. Using a
nested blockchain architecture (Figure 8) will also address data privacy issues, as our system
will manage private data and offer auditing capabilities through digital data computed using
cryptographic algorithms, thus our system will offer Privacy-by-design.
DatasmartFarmhand.com
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Figure 8: Hybrid Token Model

Stakeholders can decide whom to share the digital data and verification with, as well as sharing
policies for the raw data. This internal permissioned database network acts as the lubricant for
the platform, where our system is the custodian of the write-function of verified data recording.
This allows for real-time updates at a minimum transaction cost; in other words, the cost of
building and managing the platform. To make the technology more accessible to stakeholders,
our core system will consist of two major components to build trust between all stakeholders
while keeping the adoption barrier low. The first component is a software library capable of
auditing data packages with an on-chain solution to facilitate trust-building between
stakeholders. This software component would follow an open licensing model and it would be
compatible with our stakeholder’s existing systems, which should offer verifiability and
auditing capabilities for their data. The second component is a data management and exchange
platform that offers a pleasant and intuitive user experience to facilitate cooperation, data
exchange, and free flow of information—all powered by the auditing library for the extra
benefit of verifiability. In our vision, these two components together would address most
challenges that we face today while using blockchain (Figure 9).
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•

open-source database platform

•

agnostic APIs

•

hybrid blockchain model to broker trust and enhance efficiency through
increased transparency, whereas the permissioned DLT is the ecosystem
lubricant and a decentralised blockchain uses a crypto token access.

•

its immutability validates deliverables

•

product has an intuitive, efficient and modern UI/UX

•

agnostic interoperability for future token integration to other
decentralised platforms

•

private keys to allow autonomous sharing and segmented monetisation of
individual farmer and/ or cooperative data

•

demonstrate measurable value when clients properly use network data

•

disintermediation of Food Distributors while empowering them to realign
and more efficiently engage in the value chain ecosystem

•

assist network in complying with industry and manufacturing standards

Figure 9: Product Features

Feature Part Two: Services
As part of this project, we would offer integration and commercialisation consulting services.
These services would include workshops for farmers within our pilot projects to ensure they
fully understand the current model, their relationship and interaction with other members of
the value chain, the main challenges affecting stakeholders, and any threats against their model,
including their change readiness and technological and digital maturity. For producers, this
would include:
•

model analysis with an emphasis on main challenges and opportunities

•

stakeholder analysis and context

•

value chain analysis to understand their role, objectives and value generated

•

gap analysis

•

today´s processes and use of data

•

digital skills

•

potential for business model innovation.
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We would offer similar services for distributors/resellers including workshops to understand
their model and challenges and to help them reinvent their model. We would work with them
on this new way of collaborating to reposition their leverage as intermediaries within a
blockchain immutable marketspace ecosystem. For distributors/ resellers, this would include:
•

identification of data-driven business improvement and customer innovation
opportunities to define the most compelling reasons for them to join the initiative, as
well as a prioritisation of the main data fields to be captured and the activities and
related processes where they can be used

•

mentorships

•

grant and encourage involvement and participation from all parties to cocreate the new
solution.

Feature Part Three: Advocacy Platform

Figure 10: Private and Public Ecosystem Partnership

This project combines off-chain governance and hybrid off/on-chain soil data information, with
a user-friendly experience, to incentivise better ecosystem collaboration. To better
communicate and engage all partners, DSFH would lead as a neutral third-party custodian and
articulate this vision of bringing further transparency to the agriculture industry, which will
strengthen the perception of products, services, and create confidence across the alignment of
the value chain ecosystem. Empowering the ecosystem with the opportunity to build social
capital, reciprocity, and encouragement at every stage (Berkman, 2000). DSFH efforts would
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complement all private-public partners in efforts to create more human-centric and bottom-up
solutions. For example, the ecosystem might look similar to the partnership landscape as seen
in Figure 10. Moreover, we would facilitate open innovation amongst producers using existing
network data, with a dedicated and transparent message that blockchain is a mechanism to
evolve the existing processes that previously bogged down collaboration (Frydlinger and Hart,
2020).

Benefits
In the history of domesticated agriculture, have we ever had so many resources and contributors
to feed the entire world a healthy and sustainable diet? However, to sustainably feed all
consumers, data needs to be more organised and readily accessible to help producers maintain
and improve soil quality, which will not only increase yields but the nutritional value of those
yields and their return-on-investment (ROI). And we need better data access in efforts to reduce
the negative environmental effects of our agricultural practices (Figure 11). In a post-Covid
world ripe with so much food insecurity, to feed over nine billion people by 2050, we need
real-time information to be more resilient to changes (United Nations, 2017; United Nations
Environment Programme, 2020).

Figure 11: Benefits of the Data-smart Farmhand for Farmers
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Technology companies want further data access to build effective products and services for
farmers, but to achieve this, they need to further incentivise participation in an inclusive datasharing ecosystem. To be clear, participants (i.e., data creators) need to earn extra value (e.g.,
money) for sharing their data on the platform. This would incentivise the development of a
more comprehensive overview of how we track and trace data usage to help all stakeholders
to fight soil degradation, improve and maintain soil quality, sequester carbon,
and encourage soil regeneration while improving the sustainability of agricultural practices
(European Environment Agency, 2015a). This could be accomplished by using the shared data
to analyse what-if scenarios to build products and services and to build conformity in
developing an environmental-label framework. It is a massive challenge to satisfy the growing
demand for goods and services across the globe while preserving the environment and
protecting individual wellbeing. There are huge packets of existing food system data to respond
to market demands, manage environmental compliance and IP protection, and pinpointing
where any problems that lead to fraud, corruption, or loss of value may occur. However, this
data needs to be more organised and readily accessible to allow users to confidently track
production timeliness and product conditions in real-time, which should help remedy many
issues leading to our inefficient food system.
Much of what we think we know about soil is limited by the lack of data or more specifically
by the lack of organised, accurate and sortable data, but there is momentum to make significant
advancements in this regard. In 2018, the European Commission’s Joint Research Centre
Institute for Environment and Sustainability started one of the most important features, the
LUCAS soil project, which is an open-access effort to wholistically map the effects of our soil
usage. Funding partners contribute to LUCAS in aims to lead a global examination of soil
biodiversity (Jones et al., 2012). It contains large-scale soil data to improve evidence-based
decisions on the EU environmental and economic agenda for scientists and policymakers
(European Commission, 2018a). Within the EU-28 market, the DSFH might work hand-inhand with the LUCAS soil project as well as the European Crop Protection Agency, an existing
soil certifying organisation, a European agriculture cooperative organisation (e.g., COGECA),
the European Institute of Technology (EIT Food) and a variety of EU public and private
organisations to onboard the farmers contributing data and further information. Below is a
shortlist of examples for the data that we would consider on our platform.
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•

Soil microbiome data is important for the ecosystem’s nutrient cycling, organic matter
turnover, and the development or inhibition of soil pathogens.

•

Carbon footprint data to calculate the quantity and source of carbon dioxide, methane,
and nitrous oxide emitted from the farm, highlighting areas where improvements or
changes can be made to reduce greenhouse gas emissions.

•

Variable-rate fertiliser application information for the matching of applied fertiliser to
fertiliser requirements could represent a significant input cost saving for the farmer and
a reduction in potential pollutant loading to the ground and surface water (Schumann,
2010).

•

Maximum pesticide residue data for the sustainable use of pesticides in the EU for
reducing the risks and impacts of pesticide use on human health and the environment,
and promoting the use of Integrated Pest Management (IPM), or alternative approaches
and techniques, such as nonchemical alternatives to pesticides (European Commission,
2019b).

•

Water Usage data of different crops that are subject to irrigation at varying levels of
intensity of which the four main categories are distinguished by the Institute for
European Environmental Policy (Eurostat, 2019d).

The DSFH is an automated, organised, and open-sourced database platform to help users
search, sort, and analyse the forest of data and metrics—tracked in real-time—so users can
make more intelligent decisions and create a positive impact. Our platform offers all
stakeholders access to the marketspace to use its technology to solve their pain points of
connectivity, digitalisation and harmonisation of data to further collaborate by applying those
insights. For stakeholders, it would be possible to host various types of data and control access
to it while still being able to offer tamper-protection and verifiability (Saltzer et al.,1984). The
system, being built on a modular basis, would make it possible for stakeholders to adopt parts
of the technology stack or the full solution. The more they adopt, the higher the value that the
solution brings to improve the utility. This flexibility will encourage adoption by creating value
through using specific parts of the platform for each user’s need while allowing them to
contribute their data towards a more open-innovation ecosystem. The proposed technology will
fulfil its purpose of facilitating collaboration and trust while being seamless and
nonintrusive. Another benefit would be for stakeholders to test and verify input supplier data
and best practice recommendations, without the fear of exaggerated or manipulated data from
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any third parties. This is achieved by creating a public and decentralised blockchain and crypto
token to create access to our ecosystem. But since the jury is still out on the blueprint to create
this token and the regulatory framework to standardise how we use these systems, as well as
the need to scale and connect platform interoperability, we are advocating the development of
the internal open-sourced and decentralised ledger technology (DLT) structure of our platform
while, we listen, process and learn the best way forward in terms of the tokenomics and public
token implementation. How wisely and holistically we integrate the innovation of blockchain
throughout the food system ecosystem will have a long-term bearing on how well we feed the
world in the decades ahead. It is clear that to feed a global population of eight billion people in
2021 a healthy and sustainable diet, and one billion more people expected by 2030, the agrifood industry needs to consider many key parts of the food system, but certainly, (1) people,
(2) data sovereignty (i.e., equity), and (3) transparency should be the focus (United Nations,
2015).
Benefits Part One: People
Subsequently, meeting these challenges requires committed and sustainable use of resources,
talent, and collaboration among all citizens. Incentivising real people to share knowledge and
information with a mechanism for compensating those who generate impactful engagement.
At the moment, intermediaries across the supply chain have the power to shape this exchange
of information. However, the ability of intermediaries to stay relevant in the adoption strategy
of new technology will be critical in leveraging their diminishing position of power as trusted
agents (Edelman, 2014). Potentially, the greatest promise for integrating blockchain is in the
opportunity to transform the broadly defined food system with inclusive human-centric
ecosystem governance. This opportunity to share knowledge and information expands beyond
typical supply chain traceability activities to include any direct or indirect stakeholder with
relation to the way that food is grown, processed, shipped, handled, sold, researched, and eaten.
This is consequential, as we consider how to transform into a more sustainable circular
economy (and away from siloed intermediation), which in the next twenty years could bring
about the most profound achievements in the farm-to-mouth value chain. Namely, blockchainbacked solutions that result in delivering more nutritional products, reducing food loss and
waste, and improving people’s environmental footprint (Figure 12).
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Source: http://www.fao.org/save-food/resources/keyfindings/en/

Figure 12: Food Waste and Loss (FAO, 2019)

Farmers in the EU are the first line of defence for protecting the natural environment of soil,
water, air, and biodiversity on 48 per cent of the EU land (European Commission, 2017b). A
2017 commission to the European Parliament stated that the,
Common Agricultural Policy (CAP) should lead a transition towards more sustainable
agriculture, where a majority of farmers and other stakeholders believe that they
should do more about environmental and climate challenges. Land-based measures
are pivotal to achieving the environmental and climate-related goals of the EU, and
farmers are the primary economic agents in delivering these important societal goals.
European Commission, 2017c, p.5.
In a press release associated with this 2017 CAP update, Phil Hogan, the EU Commissioner
for Agriculture and Rural Development, argued that delivering on these new and emerging
objectives to improve and maintain climate-related goals such as soil quality would have a
positive impact on our entire societal network. Impact factors affecting every user, such as
access to clean and uncontaminated water, improvements in nutritional outputs, biodiversity
regeneration, pollination, pest control, nutrient recycling, and environmental and climate
changes (European Commission, 2019f). Unfortunately, findings suggest that soil health
literacy is severely limited for maintaining environmental standards (Jones et al., 2012). My
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research and the feedback from our customer focus group study have shown that people
comprehend information in different ways based on their own experiences, which leads to the
results being often unsatisfactory and possibly creating more damage than good. I claim that
obtaining significant progress in terms of soil (and food system) literacy requires changing
people’s hearts and minds. As it happens with any significant change, we need to understand
the unique reality of each case and show our ability to help the users be successful, using
technology effectively and intelligently.
Governance is perhaps even more important in terms of accelerating blockchain’s benefits.
Much of the talk about blockchain has been tightly focused on DLT traceability and less
concerned with governance, but we need these parts to work together to achieve measurable
added value. This new ecosystem governance must incentivise all stakeholders by making them
shareholders, and our hybrid model would allow for the governance of community-driven
decisions and quorum for voting, which may incentivise more comprehensive engagement in
soil literacy. This is filtered by using decentralised access (i.e., token membership) to
participate in that community, and where the permissioned custodian agent makes the technical
changes for the ecosystem. Perhaps then, will organisations be able to collaborate in a way that
will deliver optimum output in a viable economic model. Using bottom-up solutions with a
blockchain-backed model for access and financial inclusion using shared data that aligns to an
agriculture cooperative’s governance, embeds trust and further incentivises collaboration in an
ecosystem. As a result, the DSFH organisation aims to be a nonprofit entity that would sit in
between the consortium governance of partners in academia, start-ups, SMEs, enterprise, and
public organisations looking to build an open-source agricultural and food system digital
overview, brokering trust, and creating an inclusive governance system.
Benefits Part Two: Data Sovereignty (Equity)
The most pressing question that appears to weigh down much of the innovation and adoption
of technology is around who owns the data? Data sovereignty is, or should be, integral to every
aspect of decision-making by public and private organisations and individuals. Availability of
verified, transparent, and accurate data can make or break a user’s capacity to make robust
decisions that guarantee their quality of life and security, as well as opportunities for equity
(Figure 13).
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Figure 13: Equity Opportunities

Governments need data to ensure current and future social services are delivered and built
efficiently and effectively. For businesses, this could be everything from identifying the
strategic geopolitical risk, to a consultant needing the data to undertake market research. For
civil society, it means ensuring their activities have a real impact, such as for urban mobility
programmes to develop sustainable agriculture guidelines. For individuals, it means everything
from accessing historical data before they buy equipment, to students undertaking research.
Although we live in an era of collaboration, constant exchange and co-creation, the perception
still exists that the one who owns the access to information is in control. Clear data sovereignty
that is validated by a tokenised-access can empower all users through direct and indirect
engagement in which:
•

data discovery is evidence-based and fulfils a recognised need for access to global,
regional and local data sets

•

user engagement brings data users and data providers into a peer-to-peer community
conversation for sharing knowledge, data and feedback

•

data policy uses and contributes to cooperative initiatives to harmonise data ontology,
promote standards and the use of open data

•

data literacy improves the capacity of users to use data for making a decision.

Benefits Part Three: Transparency
Blockchain is the key to help simplify these conversations about supply chain transactions and
embed transparency across the food system. The argument is that greater transparency of
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supply chain transactions would benefit the conversation about global interconnectivity and
help expose the risks and where the utility falls short of expectations. Furthermore, greater
transparency would improve consumer confidence and supply chain security and incentivise
cleaner data collection and industry standards. Industry standards are needed to establish a
comprehensive Life Cycle Assessment (LCA) of each product with all the environmental
impact reference data stored on the blockchain (Guinée et al., 2011). And as a result, a
producer, cooperative, and/or distributor could seamlessly transfer a time-stamped, digital
certification to their product’s packaging with information such as soil variety, quality,
geography, production practices, and its timeline. Products reveal relevant and immutable
information that empowers the chain, and eventually the consumer, to learn as much as possible
about each product’s life cycle.
The ability to trace, at the moment, each product, gives the community greater insight into what
it is eating and how to better handle, and sell these items. For example, this information could
verify the maximum residue level on products up the chain, to demonstrate they are within the
highest level of a pesticide residue that is legally tolerated in or on food or feed when pesticides
are applied correctly (European Commission, 2019c). Another potential usage could be
tracking the organic provenance of soil and crop production. This standardised information
would be transferred to the packaging and continue with the product as it moves through the
wholesaler to the point-of-sale (POS) and into the consumer’s home. Conversely, producers
would be able to trace demand, price fluctuations and access network data to organise more
effective practices, without the need for unnecessary intermediaries (Poore and Nemecek,
2018). Stakeholders face complicated challenges when the actual exchange of information
involves transferring or giving access to protected data, adopting new technology, and a new
business strategy, which blockchain can help remedy. These challenges can be due to privacy
concerns, regulation issues, and the typical fears and resistance of adoption, even if this
happens at the expense of productivity and competitiveness. Developing system transparency
with a standardised food system database of relevant information built on the blockchain can
remedy doubts, misalignments, or prove to be a deterrent for nefarious actions or
miscalculations from even the most competent partners. In the current atmosphere, there is no
one blueprint for working with a blockchain ecosystem and DLT solutions. In my research,
most existing DLT supply chain solutions focus on tracking across the entire chain by forcing
stakeholders to adopt top-down methods leading to resistance, and slow or no adoption, which
hurt both producers and consumers (Figure 14).
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Figure 14: How blockchain companies’ market themselves (unknown, 2019)

However, it could be argued that the solution for a lack of trust and adoption shortcomings be
the reinvention and transformation of the food system model in which all parties are
incentivised from a bottom-up and human-centric perspective based on standardised solutions
(Goodheart, 2010). In the end, it is most important to remember that adoption of any technology
will depend on the humans using it. It is aligning a user’s intrinsic and extrinsic needs with
product features and perceived functionality that will go a long way in determining the
behavioural change needed for successful adoption of the end-user (Thomson et al., 2010).

Customers
Technology companies would be the first customers (i.e., users) in our commercialisation
model. We would implement a business-to-developer (B2D) user strategy to target technology
companies as our solution would help them do better business with their final customers
(B2D2B) (Sinpcart, 2017). To achieve this, our platform must address specific business
problems for technology companies based on their external and internal organisational drivers,
such as improved speed, security, testing capabilities, infrastructure, resources and training, as
well as revenue gains, cost-saving or regulations (Copa-Cogeca, 2021). In addition, our
solution would benefit farmers as end-users of the products and services, such as improving
their outputs and ROI. In this case, we would use a business-to-consumer (B2C) or business-
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to-developer-to-consumer (B2D2C) user strategy to help farmers address their intrinsic and
extrinsic wants, and potentially the need to solve a problem.

Figure 15: Business-to-Developer, Business-to-Consumer and Business-to-Business Model.

To put it another way, B2D users will consider a solution as a truth serum (i.e., to induce a state
in which a person answers questions truthfully to empower their business). Developers should
be empathetic to our mission of building better solutions that they want for their jobs, as long
as we are straightforward with them about our business offerings. Furthermore, B2B users will
consider any solution as a pain pill that they need to have to function in their job. Conversely,
B2C users will perceive a solution like a vitamin that they might want to supplement their work
and may need to make things better but not necessarily to do their job. Farmers are perhaps
motivated to use vitamins to deliver quality outputs that are sustainably produced, but we must
take into consideration it is a simple calculation for if and when they integrate new products.
Farmers need to calculate how the technology improves their practices and who pays for it?
Because they only have two hands, twenty-four hours a day and razor-thin margins, farmers
probably only consider using pain pills that keep them out of the red financially (Figure 15)
(Deeb, 2014).
Keeping the above in mind, let us focus on the technology company as our customer for now.
In May 2021, the DSFH participated in the Agrimetrics and Eagle Lab by Barclays Bank focus
group about the transformation of the agri-food sector through a data marketspace where
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information can be easily accessed, shared, and monetised. There were twelve to fourteen
agriculture-centric technology organisations giving feedback about their experiences building
data-sharing products (Appendix II). These organisations included both hardware and software
providers, as well as agri-food technology consultants and representatives from the Barclays
accelerator. These organisations represented an ideal range of perspective B2D
customers/partners for our platform. During the workshop, each organisation stated the
perceived opportunities and challenges for commercialising their projects. By using the
concepts of the FAIR Guiding Principles for Scientific Data Management and Stewardship, the
feedback of all the participants was segmented into twelve subcategories; three under each the
Findable, Accessible, Interoperable, and Reusable principle (Figure 16) (Wilkinson et al.,
2017). And that research was compared with the results of previous anecdotal research, which
was organised and stated in the DSFH Value Proposition Canvas in Appendix I, Figure 34.

Figure 16: Guiding Principles for Findable, Accessible, Interoperable and Reusable Data (Force11, 2014)
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The findings of both the focus group and previous research suggest that technology
organisations want to have well-defined data recorded in a way that the information can be
automated and securely integrated into other systems. Another important finding from the
focus group was the focus on finding financial, technical, and ecosystem support, which
organisations say they need to reuse data for building a viable go-to-market strategy. The
feedback suggests a discrepancy between the good intentions for organising findable,
accessible, and interoperable data for farmers and the opportunities to monetise that data when
building their product solutions. I took this to mean, that many within the focus group see how
to reuse the data to help the end-user (i.e., farmers), however, it is not so clear how their
organisations can build a viable business model to reuse that information in a marketspace
(Figure 17).

Figure 17: FAIR Guidelines for Data Management and Stewardship (Force11, 2014)

It is clear from the focus group and my research that information sharing needs to be userfriendly and seamlessly accessible by either machine or a human to overcome the pain of user
adoption. But what was less emphasised by the focus group was the importance of
interoperability, such as harmonised language, parsed and semantically machine-actionable
data sets. These aspects of interoperability are important features of the DSFH platform. Hence,
it would be beneficial in any future study for us to ask specifically about a user’s interoperable
needs and to ask questions that clarify the research when considering the next steps to
commercialise our solution. As well with the small sample size and open-ended questions that
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were used in the focus group, caution must be applied, as the findings might not transfer to all
users. Further research on these topics needs to be undertaken before we can say definitively
that we are addressing the needs and wants of our customers. Thus, it would be beneficial to
replicate and expand this qualitative study on a larger and different customer population as a
part of a real-time pilot project research, including with the participation of farmers.

European Market Consideration
Where the DSFH platform is implemented and with which users will be critical for our early
adoption strategy. In this section, we will break down the various market considerations that
led us to target the existing agriculture cooperatives in the EU, which consist of all the EU-28
countries. The values and human-centric governance for access and financial inclusion of these
cooperatives should align seamlessly with the DSFH platform of producers, providers, and
consumers (Figure 18).

Figure 18: EU-28 Countries Market Segment

A century ago, almost 50 per cent of Europeans worked in agriculture and livestock output.
However, now according to the EC: Agriculture and Rural Development report (2017a), the
European food supply chain employs 44 million people and there are approximately 10-11
million people in the EU-28 who work in agriculture. This is 4.4 per cent of total employment,
and 72.8 per cent of those working in agriculture are located in only seven countries: Bulgaria,
France, Germany, Italy, Poland, Romania and Spain (Eurostat, 2017). It is worth noting that in
Europe less than 6 per cent of all farms are run by farmers under thirty-five years old and over
31 per cent of all farmers are older than sixty-five, as well each year there are fewer small plot
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farms and less arable land. (16 hectares is the average size) (Copa-Cogeca, 2021; Lowder et
al., 2016). In 2013, the European Parliament and the EC formally adopted the CAP, which was
developed to align with the values of farmers to produce a sufficient food supply for 500
million European citizens (Eurostat, 2019a). According to that EC CAP directive (Eurostat,
2019a, p.1), the policy would “provide a stable, sustainably produced supply of safe food at
affordable prices for consumers, while also ensuring a decent standard of living for 22 million
farmers and agricultural workers.” Certain character traits make someone more preordained to
farm responsibly or have quality farming practices, including being self-sufficient, diligent and
a proud person (Sandler, 2014). Sandler called certain traits as agricultural virtues that are
typically when someone is ecologically sensitive and wants to produce food compassionately
and sustainably. These virtues are important to consider when asking farmers to adopt a new
process or work with new technology. It is important to recognise a farmer’s motivation is most
likely to also perpetuate agricultural traditions and the local culture (Thompson, 2010).
Farming is a tradition-rich industry, and in Europe, agriculture and livestock output have
shaped the culture and the identities of its citizens for thousands of years. Such as the
Mediterranean diet, known throughout the world, because it is considered by many nutritional
experts to be the healthiest in regards to reducing chronic diseases and the effect of ageing
(Romagnolo and Selmin, 2017). However, the behaviour of many producers to work
independently from one another effectively gives them less power to negotiate a better position
for their goods and supplies.
The above Agriculture and Rural Development report by the EC (2017a, p.1) listed three
specific steps that would improve producer’s behaviour within the food supply chain:
“addressing unfair trading practices (UTPs), market transparency and producer cooperation.”
The power of successful cooperation between producers is determined by how cooperatives
are “positioned in the food supply chain, their internal governance, and the institutional
environment (European Commission, 2019e, p.2).” For one hundred and fifty years, European
farmers have been at the forefront of utilising the values of cooperatives to strengthen their
individual transactional position. The behaviour of cooperatives has been broadly defined as a
business controlled and democratically managed by individuals who use its services and whose
benefits are derived and distributed equitably based on use. For COGECA (2015), the
European Agri-cooperative, this means value derived from a collaborative self-governance
model that leverages an extensive farmers-member community for negotiating better terms
together. The improved terms allow twenty-two thousand Agri-cooperatives to generate
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€350bn in turnover across the entire EU of which 50 per cent of that came from crop production
(Bijman et al., 2012). Furthermore, these cooperative agreements generate value through
collecting, processing, and marketing products for their 6 million members, which directly
employ over six hundred thousand individuals (Copa-Cogeca, 2021). Cooperatives give all
participants greater opportunity to influence the value chain narrative towards one that is more
informed at every step. However, these efforts could go further and Cooperative Europe (2019,
p.1) has stated several objectives and key results that it would like to achieve to increase the
leverage of farmers in the industry, including “cooperative research programmes, business
transfer to employees including financial programmes, setting up of transactional and national
specialist networks and best practices and further cooperative business models for responsible
business models and corporate social responsibility (CSR) issues.”

Competitive Advantages
The following section is based on my analysis after many years of anecdotal research in the
industry. I argue that in general, industries are experiencing periods of volatility, uncertainty,
complexity, and ambiguity (VUCA) as our global networks continue to expand. The lack of
consistency in good practices and trust between stakeholders has resulted in serious damages
to the producers and the outputs involved, both in terms of results and reputation. When the
relationship between input suppliers, distributors and wholesalers is not at its best and excludes
the producers almost altogether, the usage of technology and information exchange rarely
happens efficiently, leading to parties blocking adoption, or blaming each other. It is clear that
stakeholders and intermediaries might resist the adoption of technology and the exchange of
data involved based on concerns that their business could be taken over from other competing
providers. To make matters worse, the understanding of blockchain normally comes with the
expectation of a technology being for disintermediation, which eliminates the need for a middle
person or organisation. And therefore, can cause some stakeholders to resist because of fear of
losing their jobs. It is not surprising many initiatives do not succeed in achieving the expected
results and gain adoption.
Technology, like any tool, is meant to be used in a particular way to gain optimal benefits from
its use, while minimising any negative impact to the environment or community. Any change
requires a thorough understanding of each key stakeholder’s reality to ensure the successful
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adoption of an innovation. In a multi-layer business relationship, one where organisations
collaborate or are involved in the delivery of technology, the process of adoption can be
complex for two reasons. First, it depends on every stakeholder having the tools and knowhow to work with the technology correctly. The second reason is more subtle. Organisations
must be willing to capture, comprehend and share relevant information. Thus, stakeholder
concerns of trustworthiness or perceived risks of adoption must be addressed so that each
stakeholder understands the value of accepting the technology for their purposes.
Communication is key to addressing these adoption issues and maximise the performance of
any technology. Communication includes capturing and sharing relevant information about its
utility, the way partners should use the technology and the optimal environments in which to
operate it. Sharing information helps all partners understand actual performance, identify risks,
react to unexpected conditions or provide real-time feedback to improve the design and how
best to adopt technology to a company’s practices.
In many instances, an organisation’s adoption strategy for any new technology relies on the
hope that all stakeholders will understand a theoretical ROI and therefore be willing to dedicate
the resources to learn and implement the new technology. But this has been a risky approach,
as it expects all stakeholders to fully cooperate based on a general perceived need of the
technology. Reality proves that stakeholder cooperation does not always happen for many
reasons, which leads to situations where partners reject the technology and its adoption. Part
of the reason involves culture and working styles, different partners will handle information in
different ways based on their expertise, goals, or they may want to focus on their way of doing
things. A one-size-fits-all approach to integrating technology into various markets will most
likely lead to resistance and misalignment from stakeholders based on their context, local
market conditions, emotions, skills, and knowledge. Partners may not be willing to exchange
information based on lack of understanding, misinformation, or lack of trust. The reasons vary
for why any of them would mistrust the existing ecosystem. Sometimes the mistrust is a lack
of belief in the technology, product, or services, and what it does. The rest of the issues
normally appear from a lack of confidence in how this collaboration is going to affect their
business, which could compromise the perception of what value it provides or the importance
of the role they play in the process.
In the current centralised business models, decisions are made in large organisations by the top
management, which normally means the CEO or department heads (Wiles, 2021). Then, the
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management delegates this message down to the employees and third-party partners to comply
with it. Saying that a centralised organisation dedicates an enormous amount of effort to broker
transactional trust. Trust that is gained through people validating each partner’s deliverables
being pushed up the supply chain (Figure 19).

Figure 19: Representation of the current push supply chain model for agriculture production, distribution and consumption,
which the black arrows represent the direction of the data engagement.

Therefore, to reduce their risks of miscommunication and lack of trust, organisations rely on a
process where employees, local distributors and wholesaler intermediaries (e.g., trust agents)
engage with local customers to deliver the best possible experience (Edelman, 2014). But their
actions come with a cost added for each deliverable at each step along the chain. For the same
reasons, most innovation seems to be based on relationships built within the silos of a closed
network of trusted partners. These closed networks rely on many of the same intermediaries to
broker trust between partners. As a result of this costly effort, these networks often restrict
outside stakeholders’ access to valuable research, which leads to waste and redundancy
throughout the ecosystem. This intermediary business model seems to have originated many
years ago, but its validity today is sometimes unclear. In a world where innovation allows direct
communication, and exchange of information, goods and payments, partners are often
questioning the value of these intermediaries. Constantly, these intermediaries are looking for
ways to justify their existence and find ways to provide new value.
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I contend that the food system landscape is aiming to transform from this siloed, push business
model dominated by intermediaries, towards a circular and demand-pull model, which will
incentivise further open innovation across the value chain. But the current landscape is fixed
in traditional roles and this transformation is only just starting to gain traction.
STAKEHOLDER ANALYSIS

Figure 20: The horizontal axis is based on the interest of the stakeholder in the results of our solution and the vertical access
is the influence those stakeholders have on our solution and its adoption in the ecosystem (Ackermann and Eden, 2011).

In my stakeholder analysis of the current environment (Figure 20), I concluded that input
suppliers and retail companies seem too robust and struggle to change their centralised and
zero summed transactional business models into a more circular model. However, they can
bring a stable platform, financing, infrastructure, and testing grounds for innovative solutions.
Start-ups companies are agile enough to disrupt and evolve the current model, to demonstrate
added value for input suppliers, distributors and producers, and with less threat to all
stakeholders. But they have less leverage to transform the food system in isolation. Producers
want someone to demonstrate to them that a technology works, what benefit it brings, and how
it is going to be paid for. Producers are always looking for an advantage to improve their razorthin margins and leverage in their market. Distributors and Wholesalers are the intermediaries
that the channel infrastructure seems to revolve around, and they perhaps hold a lot of influence
in most markets. But their position as an intermediary is weakening as the food system further
adopts into an automated driven ecosystem, one in which direct contact with all parties is
possible without the involvement of these intermediaries. End customers and consumers might
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believe they have more power than they actually do and they are motivated by more than just
price points, such as environmental sustainability and nutritional value. However, the
information they share with the system is often unreliable, and their own beliefs are rarely
challenged or tested against evidence-based research. Cooperatives can be very useful to help
individual stakeholders, but their market power is limited when compared to their retail
customers and input suppliers. Their limited power is causing cooperatives to merge further
across the globe to help bring more market power, but this homogenisation may generalise the
desired outcome and create the potential for weakening the specific value for individual local
member control (European Commission, 2019e).
Saying all this, our competitive advantage is that the DSFH will be the first to build such a
comprehensive marketspace with blockchain infrastructure. With blockchain, ownership of the
food system is democratised with a token to give all these stakeholders access to the platform
and its technology, so they can create their own transactional relationship across silos. The
organisation(s) that creates the platform is incentivised less by a stakeholder’s profit margins
(i.e., their added costs) for these transactional relationships, but more incentivised by creating
velocity (i.e., usage of the token) across this platform (Figure 21).

Figure 21: Transformative Model represents how the hybrid blockchain and token model will transform our stakeholder
innovation marketspace in which the black arrow is the direction of data flow.
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Moreover, stakeholders are motivated to focus on building a better user experience (UX), more
products and services of secure and verifiable use across the platform. Importantly, this means
innovation and the incentives to innovate can come from all stakeholders and is the basis to
measure success across the entire model. I argue there are enormous needs for this new
collaborative mindset. Partners can capitalise on their contributions, improve quality control
and incentivised connectivity. Whereas any stakeholder stands to gain from transforming the
system to be inclusive for everyone (e.g., further token velocity), and all this can be done
without losing competitive advantage or regulatory control.
Trust is a fundamental currency for business value. Importantly, transparency and good
behaviour are critical aspects for attracting both partners and talent at a time when open
collaboration and co-creation seem critical to address both social and business challenges. This
is why I maintain that the key to the success of a blockchain platform and a circular economy
is a strategy to empower intermediaries to be the trust agents in its adoption. Blockchain is not
going to make the roles of food system intermediaries obsolete; automation is doing that.
Hence, intermediaries should leverage their current power, while they still have it, to onboard
and align their customers into a token-based, blockchain ecosystem. An intermediary can stay
relevant by using their trust networks to lead the adoption of the platform and its technology
and demonstrate how to build value using the ecosystem token. This way, intermediaries have
a channel to contribute to the relationships between both suppliers and customers and are
rewarded for their efforts with tokens of a share-of-value, which will only increase with further
adoption velocity on the platform. For the above reasons, it can be argued that the food system
is the most tangible example of how integrating blockchain can affect how every individual
stakeholder can improve society. Because it is a use case that significantly affects something
we all need to consider daily—if we are lucky—what we eat and where our food comes from?
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Commercialisation
Journey
COMMERCIALISATION
JOURNEY
The Triple Chasm Model (TCM) was used to structure the product development and go-tomarket strategy. This is a methodology to map the technology and commercialisation readiness
of a project and how to proceed across the three chasms or lulls in customer growth. The
technology maturity or readiness level is based on NASA’s original model for measuring
technology projects that have been used for decades (Figure 22) but with a few modifications.

Figure 22: NASA Technology Readiness Level (Fasterholdt et al., 2019)

The TCM uses a new modified maturity level or modified Technological Readiness Level
(mTRL) based on achieving a viable commercial, environmental and social impact that aligns
with the technology development. The mTRL framework structure (Figure 23) is for
entrepreneurs to align actionable steps in efforts to build a minimum viable product (MVP)
that will be successful in securing a sustainable customer base as it goes to market. To be clear,
this is not the technology readiness level of the base technology (e.g., blockchain), but the
readiness level of our specific technological product that we look to commercialise.
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Figure 23: Modified Technological Readiness and Commercialization Readiness Levels (Cartezia, 2019)

The TCM methodology asks entrepreneurs to focus their attention on twelve meso-economic
vectors during a product’s commercialisation journey, including five internal, four external,
and two composite vectors (Figure 24). Structured priorities not only assist in building a
product and implement it but also facilitate the adoption of the entire brand by customers while
establishing a viable ROI and growth of the organisation commercialising the technology. And
depending on at what level a project lays on the mTRL timeline, the methodology suggests that
more attention be focused on different vectors for that particular moment in its lifecycle.

Figure 24: 12 Meso-economic Vector of the Triple Chasm Navigator Vectors (Phadke and Vyakarnam, 2017)
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The methodology to grow the customer base depends on where a project lays, however, there
are three main chasms where the authors of this methodology, Phadke and Vyakarnam (2017),
agree that there is a lull in growing customer adoption. Importantly, crossing the third chasm
represents traction with the main customers of our technology. However, the authors contend
that crossing the third chasm would only represent approximately 10 per cent of the potential
main customer base and there will still be more work to do to reach the optimal level.

Modified Technology Readiness Level 2 (mTRL2)
According to the mTRL framework structure as discussed above and in Figure 23, the mTRL
or commercialisation readiness level (CRL) of our product at this time would be approximately
level 2. This is because, after several years of researching specific problems and considering
the value-added solutions, the DSFH concept and its market seem well defined. However, the
technology product development is still at its infancy stage. This conclusion is based on the
idea that the manufacturing components for our base technology platform can be defined,
including which building blocks tools and techniques should be used. Nevertheless, blockchain
technology is rapidly advancing, thus our development will need to be agile enough to include
new DLT components and integration strategies. The linkage and influence of stakeholders on
the DSFH solution have been considered, including our role in managing the ecosystem. And
a robust market space for deployment and monitoring the results of the solution integration
have been identified. Finally, an agile process to develop the product and to forge the go-tomarket strategy has been considered as this process and the direction it can take will constantly
be updated throughout our co-creation process with the ecosystem partners.
Furthermore, the Triple Chasm Navigator (TCN) tool was used for building and deploying a
viable product commercialisation strategy (Appendix III, Figure 40) (Cartezia, 2019). This
analytic tool asks a series of thirty-six questions to obtain responses in a qualitative Likertscale approach (i.e., Strongly disagree to Strongly agree). It is a tool for identifying internal,
external, and composite vectors to prioritise in developing a sustainable commercial base and
technology that will demonstrate proof-of-service to gain acceptance in the market. The
responses to the questions automatically populate a radar chart that is a comparison to
responses from over three hundred other organisations. The results show that the DSFH
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perceived positioning is well aligned with where it should be for an organisation with a product
at mTRL2 (Figure 25).

Figure 25: Triple Chasm plotting comparison for the DSFH at mTRL2

Based on this TCN tool analysis, several vectors were identified to prioritise when taking the
project to the next level and across Chasm 1 (from product or service concept to testing/refining
a working prototype) as pointed out in Figure 23. We are already taking into account the
anecdotal and qualitative research in terms of how to approach the commercialisation strategy
vector. Moving forward, the TCN shines a light on other vectors that need further
consideration, such as framing the value proposition vector as it relates to the needs of our
users in a competitive soil market space. And the need to develop the technology vector for
creating our proof-of-concept pilot programme with the early adopter proto-customers.
As well to reach mTRL4 in the TCM, we need to take into account the business model vector
and leadership and culture vector that will be important in developing an MVP to scale and
launch in a larger European market. IP management is a vector to immediately consider,
although as an open-source project, which encompasses any code, tools, and/or applications in
the common usage of the past, present, or future, it is less crucial for the technology
development aspects of our project. However, registering the trademark and other design
elements should be prioritised. Throughout the entire commercialisation journey around
introducing more customers to the ecosystem, the DSFH will keep a focus on future
interoperability and how we will need to use economies of scale to build a commercially viable
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organisation. All while bootstrapping the project, for now, combined with raising capital from
government-backed funding (e.g., EU Horizon grants), further sponsorships and accelerator
funding from enterprise partners (Figure 26) (Feld and Mendelson, 2019).

Figure 26: Triple Chasm Journey across Chasm I (Phadke and Vyakarnam, 2017)

Using the TCM timeline, we expect the project to enter the first chasm with customers at the
end of year one and move to reach mTRL4 by demonstrating the impact that justifies further
development efforts and investment (Appendix III, Figure 40). The following section will lay
out the impact from the specific vectors we will prioritise to overcome this first chasm of
growth and customer retention (Phadke and Vyakarnam, 2017).
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Expected
impact overcoming
the next chasm THE NEXT CHASM
EXPECTED
IMPACT OVERCOMING
According to the TCN analyses in the section above, developing the technology and framing
the proposition, as well as focusing on the leadership and culture vector will have important
implications for building the DSFH platform and overcoming the first chasm of our project
development and we will discuss them here.

Developing the Technology
The first vector we will prioritise to create the impact necessary to overcome the first chasm
on our commercial journey is product development (Figure 27). The main milestones that we
have mapped out to create our proof-of-concept will be the following.

Figure 27: Product Milestones

Step One: Core Framework. The core framework will have two main building blocks of a
software library and data management exchange. This is the underpinning of a smart datasharing platform based on DLT technology for auditing and verification. The layer-2 nested
framework would make it possible to rapidly publish numerous data transactions in various
formats and control access to this data while offering the guarantee of immutability through
cryptographic hashing. The system can be envisioned as a hybrid blockchain solution with a
mix of off-chain data interactions and then on-chain publishing including verification
possibilities so that both privacy and authenticity concerns are addressed.
Step Two: Data Augmentation. Having a stable framework to exchange data, this component
facilitates the use of publicly available datasets combined with stakeholder’s own data. Data
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discovery and exchange will be facilitated while stakeholders are in full control of the type of
data that they are publishing.
Step Three: Standardisation. While offering a way of publishing data in various formats is
key and appealing to the majority of stakeholders, we are also mindful of the fact that a relevant
portion of data will contain similar metrics and key performance indicators (KPIs). Defining
standards around data structures and exchange formats will greatly enhance the interoperability
with other systems and will facilitate streamlined data exchange between parties that might
find it difficult to work together otherwise.
Step Four: Data Connectors. Once our ecosystem is proven to bring value to the industry, we
will move our focus towards higher-scale adoption, which comes with its challenges. One of
the major challenges is the effort needed to publish data into the system, thus automating this
process as much as possible is crucial at this point. Creating and delivering various data
connectors to widely adopted and used systems that would facilitate the flow of information
between internal tools (e.g., enterprise resource planning [ERP], custom data stores) and our
platform, as well as having an open architecture and a transparent and agnostic application
programming interface (API) will facilitate this phase.
Step Five: Tokenization. Incentivising stakeholders to publish recent and accurate data is key
in achieving the vision of the project. Creating a crypto utility token would be a direct means
of incentivising stakeholders as they would become effective shareholders of the system on a
public blockchain.

Figure 28: IoT Connectivity - Digital Data Flow Models
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Step Six: IoT Connectivity. Once data is flowing through the system our next step will be to
automate data collection even further. Smart contract-enabled IoT connectivity will contribute
not only to the automation of data ingestion but will also build trust between parties, as data
will flow directly from sensors and other devices into the system (Figure 28).

Framing the Value Proposition in a Competitive Market
This section will state further how to frame our value proposition as it relates to the customer
needs in the targeted marketspace, including competitors and stakeholder engagement. To gain
mainstream customer acceptance of our marketspace, the DSFH platform must build token
velocity (i.e., usage) across the data-sharing marketspace. This velocity will in turn incentivise
further stakeholder engagement to create the amount of data that is necessary to satisfy the
mountain of needs from different users. We must develop the marketspace to properly
harmonise the amount of data necessary for all technology companies and farmers who seek to
collaborate in efforts to produce better outputs. This is important, given that my argument to
solve most of the critical food system shortcomings will be solved when we have a culture
where all stakeholders, using all available resources, are engaged with a business model that is
measured by double- and triple-bottom-line returns. That is to say, returns are measured by
economic ROI, environmentally sustainable value, and returns that do good socially for people
throughout the entire value chain (Elkington, 1994). This will be no small feat to harmonise
that much data in one platform. However, a motivated leadership team behind the vision, a
platform built on top of sound technology, and clear value for all stakeholders can start to make
a difference in our moon-shot to evolve our food system shortcomings. To make a difference
in creating stakeholder value in a competitive market, the DSFH will need to show impact
based on our principles of equity, transparency, and human-centric implementation.
Principal One: Tokenised Ecosystem Equity – Value In, Value Out
Importantly, a reminder that the public issuing of a cryptographic token allows anyone with
possession of it (i.e., shake holders) to have inclusive access to the technical functionality and
ecosystem data to serve their needs (if they so desire) to build their own proprietary
functionality. As well, any stakeholder sharing information (i.e., data creators) will be
compensated with the same token, which will have an economic value for those in possession
of it as shareholders. This means the token gives utility value in the marketspace or economic
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value in exchange for fiat currency. Broadly speaking, the argument is that the entire ecosystem
is incentivised by token equity to share information and collaborate to achieve more nutritional,
safe, and affordable products for consumers, with fewer compliance costs for the chain and an
increased ROI for farmers. There are four ways in which equity in a tokenised marketspace can
benefit farmers directly, and all stakeholders indirectly due to:
•

better and more useful technology (tools)

•

compensation for data sovereignty

•

higher revenues for producers, because of less (or zero) profit-sharing in the form of
added cost from intermediaries

•

store-of-value of token increases as velocity and demand of token increases.

For input suppliers of agriculture products and services, increased access to system data, such
as cooperative and individual farmers’ data, will improve their research and development
capabilities. Increased data access is valuable when trying to comprehend the farmer’s insideout linkage to food system impact. Porter and Kramer (2006) identified inside-out linkage as
the inbound and outbound logistics, operations, marketing and sales, and aftersales support
activities a company engages with while doing business. Therefore, these inside-out insights
are valuable for building more useful technology (tools) that should, for example, improve
sales channel visualisation to receive transparent upstream feedback, and safety practices to
reduce waste and loss. Conversely, farmers have far from an ideal experience understanding
how companies use their data, how new innovative models affect workers’ conditions, and how
the value chain is impacting the environment. For a farmer, misalignment in addressing the
issue of trust and information visibility can be alleviated by better tools as part of their solution.
Of course, there are many examples of the importance of establishing trust to meet the demands
of farmers. Technology tools can guarantee the validity and immutability of certain actions as
well as records to improve trust in third-party services. It is having more useful tools to
digitalise the food system with immutable connectivity and better user experience. These
improved services should help ease farmers' concerns regarding input suppliers accessing their
proprietary information. Hence, the information shared would be targeted data to understand
the competitive reality of the industry without causing the farmers to give up their competitive
advantage. These are considered outside-in linkages that are influenced by the rest of the value
chain and drive a farmer’s strategy. It is a more comprehensive understanding of input
conditions from the farmer’s perspective; as well as the demand conditions and supporting
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industries. These insights might allow input suppliers to tailor their products to more effectively
align to the farmer’s needs, which should result in generating better productivity.
In addition, technology with more assurances can increase the number of partners sharing
information with the ecosystem. This increase in information can further define the concise
threats of new rivalries for the entire ecosystem. As well, it would give farmers comprehensive
knowledge of their competitive market, which should make negotiations with buyers
additionally transparent. For farmers to have access to more information might help
demonstrate the value-added from adopting technology and other best practices. Or perhaps
highlight the less-than-optimal alternatives if market-driven—whether it be driven by
automation, climate change, or innovation—solutions are not adopted promptly. Increased
access to cooperative and individual farmer’s data will improve the communication around
best practices. It allows input suppliers to have added insight into how producers apply,
integrate, upkeep, and utilise their products and services during usage. This will allow input
suppliers to improve their future offerings and to precisely demonstrate the value of using their
products in the first place, as well as confirming that farmers are using a supplier’s products
and services as they were intended. Moreover, tools for a supplemental transparent way to track
and effectively decipher data would be an enormous deterrent against negligent or nefarious
transactions. Demonstrating reliably transparent transactions would be significant in helping
cooperatives produce and market their products for higher value and returns. It is better data
usage and practices to improve operational safety that will positively impact the direct
customer and indirectly impact consumers and other citizens throughout the value chain
(Porter, 1979).
Integrating a tokenised blockchain to increase transparency and incentive sustainable practices
is not just a responsive CSR initiative for good public relations (Carroll, 2016). It alternatively
satisfies the need to be more socially and environmentally ethical to strategically increase
financial returns. It is both the input suppliers and farmers working together to use their
combined understandings of both the inside-out and outside-in linkage data for the benefit of
all stakeholders, including their returns. It might be discovering the difference between how
input suppliers intended their products to be used and perhaps how they are being mistakenly
used by farmers. Financial incentives to improve communication between suppliers and
farmers could result in improved nutritional yields in crop production, minimised food loss and
waste, and improved environmental compliance. For example, better communication could
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result in improved fertiliser and/or pesticide application, which would reduce such things as
water contamination, reduce costs and increase regulatory compliance. A blockchain
ecosystem could strengthen the positions of individual producers and their cooperatives in
regards to negotiating in the aforementioned points; and how agriculture practices affect
citizens beyond the obvious question of how we procure our meals. And conversely, in the
context of adding value for the ecosystem, it is the real-time comprehension around how many
and how good are a producer’s outputs; how well a farmer can comply with the rules and
regulations of the industry; as well as how incentivised they are to use a product or service
competently.
A tokenised blockchain-backed marketspace will give anyone in possession of the token equity
in the ecosystem. This ecosystem equity will give token owners some fraction of the overall
economic value of all the tokens issued by our marketspace. So, having token equity is a
mechanism that should incentivise intermediaries, such as wholesalers and food brands, to be
less focused on a transactional business model. This is to say, intermediaries would be less
focused to squeeze a profit out of the transactional costs of a product moving up the
increasingly more automatised supply chains. Rather, intermediaries will be focused on
pushing for higher token velocity across the marketspace of data products and services,
regardless of the farmers’ price point. Because token owners (i.e., intermediaries) will be more
incentivised to build and integrate technology so farmers further use the marketspace (and
token) and hence create more demand for the token of which these intermediaries would own
many fractions of; thus, driving up the value of all marketspace tokens. There is a
misconception that blockchain will disintermediate our supply chains and render
intermediaries insignificant. I argue that this disintermediation will be accomplished primarily
through automation. It is automation that allows machines to communicate between one
another using blockchain immutability to facilitate the real-time decisions that each machine
makes with the information. Thus, it would remove the need for trust at numerous points of
connectivity throughout a product’s lifecycle. Automation will effectively link producers to
retailers without the need for as many resources that add costs on top of simply producing and
transporting a product while satisfying safety and regulatory compliance (Figure 29).
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Figure 29: Automation on steroids

Therefore, many intermediaries will be made redundant and thus make the food system more
streamlined and cost-effective. However, for now, I contend that a tokenised marketspace
would empower intermediaries that would otherwise be marginalised in the future. They would
be empowered in terms of connecting stakeholders, such as farmers to input suppliers, and
building trust toward our marketspace ecosystem. In turn, the DSFH would compensate them
for their efforts with share-of-value (i.e., ownership) in the marketspace through the token.
Intermediates would be significant to bring adoption of the DSFH platform with all
stakeholders. This will be true for any stakeholder that generates data using the DSFH token
(data sovereignty).
In conclusion, better data tools and automation will help streamline the chain, so suppliers can
be closer to producers and consumers can be virtually closer to the farmers. And I argue, the
market will be able to compensate farmers more directly with higher revenues based on
demand for more valuable outputs rather than only for the sheer volume of outputs. And this
compensation value should only compound as the store-of-value of the token increases as
more users join them in the marketspace. This store-of-value comes from the fact that there are
a finite number of tokens. Therefore, more usage of the tokens means more demand for the
tokens that in turn means a higher value of the token someone already has in their possession
when they wish to sell them. Thus, the token model incentivises users to promote the value of
the ecosystem to other users to generate velocity across the entire DSFH platform. They would
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promote using the tools and marketspace because they would already be storing tokens that
they have purchased previously or were rewarded as a data creator. Furthermore, being a
shareholder should incentivise inputting quality data (and more data) into the system because
these same tokens would give users ownership of the marketspace. Therefore, better data input
and more data inputs replace garbage in, garbage out, with value in, value out.
Principal Two: Standards for Transparent Life Cycle Assessment Labelling
Another aim of organising the pertinent viable data on the blockchain and structuring an
immutable database platform of food system information is to build conformity in developing a
comprehensive, real-time packaging label framework. Subsequently, consumers would use the
LCA label rating system to measure data similarly to how consumers might read the existing
nutritional information already on product labels, thus bringing further transparency and
connectivity across the supply chain (Figure 30).

Figure 30: Heinen’s supermarket display the CARE sustainability smart tags on products (Supermarket News, 2021)

To accomplish this, we would work closely with one of the standards organisations on data
conformity. According to the EU’s CAP, streamlining the bureaucracy and creating standards
in data usage is vital in producing a sufficient food supply for 500 million EU citizens. This
improved data usage can strengthen the position of producers within the food production chain,
thus making the CAP more efficient and more transparent, while responding to the challenges
of food safety, climate change, growth, and jobs in rural areas (European Commission, 2019d).
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And thus, would help the EU to achieve its Europe 2020 objectives of promoting smart,
sustainable and inclusive growth. Consumers might use the labelling system to educate
themselves further regarding the practices of producers. Using the information, they may
demand better environmental impacts from the supply chain with their purchasing decisions.
And using purchasing decision metrics, policymakers could better understand the demands of
the consumers. This would be vital to make policy such as tax incentives and regulations, as
well as funding for advocacy and innovation platforms to help further educate consumers on
their purchasing decisions (Supermarket News, 2021).
It has been suggested amongst consumers that buying locally perhaps reduces the carbon
footprint. But others have pointed out that there are various instances when buying local may
cause a larger environmental impact overall than to transport that same product from an optimal
environmental growth area, such as when it is out of season for the product (Bojar, D. 2019).
Also, products may have a lower nutritional value or the benefits of reducing the carbon
footprint do not outweigh the alternative, such as, when compared to the strain on the water
impact. One example is looking at the imported Moroccan vs. off-season, locally produced
French tomatoes. Studies have found that from the perspective of freshwater the French option
is optimal compared to the Moroccan imports for the French market, whereas the opposite is
true in regards to the carbon and energy perspective (Meyerding et al., 2019). Hence, starting
with soil information, we expect the platform to allow retailers to state relevant data to show a
product’s LCA information as it moves up the chain and into a consumer’s home or restaurant.
The packaging at the POS could have a smart tag (QR/RFID) application for consumers to
research individual products in the retail brick-and-mortar stores or e-commerce sites, to
compare the value of the carbon footprint, water usage and dietary requirements amongst the
different SKUs. As well, it could conceivably empower conscious consumers by connecting
product packages to their home smart devices by scanning the labels and allowing them to receive
updates on the lifecycle of products in their refrigerators, in efforts to reduce food waste and
minimise the effects of potential contamination.
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Principal Three: Community Growth (People)

Eating is an agricultural act
– Wendell Berry: farmer, poet, author and activist
Figure 31: The Pleasures of Eating (Berry, 1990, p.1)

The above statement is from Wendell Berry (Figure 31). It is a statement of individual
empowerment because it seems to suggest that every time people make choices about what we
eat and from whom we purchase products, we are voting on the direction in which we want our
food system to move (Fassler, 2013). I expect to establish a DSFH culture motivated to evolve
the food system narrative in this manner. This evolution will start by listening to a diverse
profile of people, understanding their mindset about the food system, and making our DSFH
community values clear to them. To make this evolution a reality it is crucial that the entire
community, whether an individual, start-up, small or medium-sized enterprise (SME), large
multinational, nongovernmental organisation (NGO), university or government, take a fresh
look at questions around our values. To take a fresh look at how to organise all stakeholders in
an interconnected and diverse world, which includes sharing clean data to further build food
system relationships. It is the mindset for levelling the playing field by distributing equity to a
diverse range of profiles dissecting food system problems (Ohsin, 2017). This is significant for
solving problems because finding solutions start with identifying assumptions we want to
overcome. Thus, diversity in those assumptions and the process of thinking about how to
overcome the assumption might lead to new value propositions and solutions previously not
considered. It would be diverse perspectives towards the basic elements that define the need or
want of a customer, which are based on unique experiences. And then testing what-if solution
scenarios for numerous new ideas with as much symmetric data as we can organise. It is a
mindset to level the playing field so more people, asking additional questions, testing further
solutions, with comprehensive data, for more diverse new solutions, and while compensating
real people for creating data, all in efforts to create better products and services.
Twenty-thousand years ago, a change in conditions from reliance on hunting and gathering of
food to relying on domesticated agricultural practices brought about more stable socioeconomic relations. At that time, the trust developed from the nutritional utility of the food
system led to food products becoming a currency. This eventually led to products at bulk
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becoming tradable commodities, with a value of exchange that could be measured similar to
scarce metals like gold and silver. Aristotle described the value derived from each household’s
agricultural output as their Oikonomikos (i.e., economics). According to a translation by
Armstrong (1935, p.1343a), Aristotle also said that “agriculture is the most honest of all such
occupations; seeing that the wealth it brings is not derived from other men.” Governments and
banks transformed that tangible value into a paper system, that allowed a centralised
organisation to assign potential value to goods and services – eliminating scarcity of money
and removing the utility value of physical production. Into the 20th century, that trust was
assigned to a piece of code that would transfer between institutions to represent value,
rendering the physical transaction of anything to cease to matter. With blockchain, the concept
of tangible utility value and scarcity can return to food products, where a token’s immutability
verifies deliverables and allows a trustworthiness system to dictate the measure of value –
where transactional value is measured again in human-centric food metrics like nutritional
yield, instead of production volume with little tangible value.

There is no culture without agricultural.
– Baba Oduno
– Wendell Berry:
poet,
author
Figurefarmer,
32: (Brownlee,
2020,
p.1). and activist
What a great time to be alive, when we can all be food experts and truly influence maybe the
most basic social-economic engine that transcends all cultures, races, genders, and locations –
our food system. And to evolve it from a zero-sum culture of endless growth and lack of equity
back to the rationality of rewarding the aggregate efficiency of food utility (Figure 32)
(Lambson, 1988).
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Execution
plan
EXECUTION
PLAN
Moving forward, to successfully overcome the next chasm, the following recommended steps
should be executed to create the impact that was pointed out in the previous section. As well,
included below are several steps to address the other vectors that were not mentioned in detail
in the previous section, but are still important to prioritise.
1. Confirm our consortium ecosystem and pilot project partners: research university,
enterprise proto-customers/partners, cooperative users, blockchain and data
marketspace small or medium enterprise and/or start-ups to build our products
2. Build the ecosystem governance and leadership blueprint to:
•

define the organisational culture, which is the true competitive advantage

•

identify the internal motivation for the team in the first weeks – similar to the
product value proposition, but this motivation mantra is the specific statement that
transcends the entire organisational culture

•

assign clear and doable milestones by day 45

•

achieve small (and quick) wins in the first 60 days

•

fill roles and align people to win by day 70

•

inspire leadership to evolve/adapt the process

•

promote every win like it is the greatest step forward (Brandt et al., 2016)

3. Register the entity officially as a nonprofit foundation, as well as registering our
trademark with the EU Intellectual Property Office (EUIPO)
4. Confirm the public and private funding streams that have shown interest in accelerating
our project and complete existing grant applications (e.g., Horizon Europe):
HORIZON-CL6-2021-GOVERNANCE-01-20, HORIZON-WIDERA-2021-ERA-0141, and HORIZON-CL6-2021-GOVERNANCE-01-19 (European Commission, 2021)
5. Run a pilot project perception-based analysis with partners, end-users and protocustomers
6. Host product hackathon and boot camp with ecosystem stakeholders
7. Develop a user roadmap to implement the manufacturing and deployment of our
product with our partners and the viability of our revenue streams and a business model
that can sustainably scale across all chasms
8. Continue our research on regulations as an IEEE founding member of the 2418.3:
Standards for the framework of DLT use in agriculture working group
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Perception-based Analysis
Further studies are needed to identify and test our value proposition hypothesis and a subset of
customer-related questions. Running a further perception-based analysis based on the
continuation of the exploratory customer research presented in Appendix II and of which we
discussed in the Value Proposition section of this paper. In this continued analysis, we would
increase the size of the B2D sample group and add sample customers. As well, it would be an
additional descriptive study that would compare and contrast the more detailed concept
segments of customer feedback as well as create a costs and benefits analysis of what our
blockchain model brings versus the alternatives (Appendix II, Figure 14). Perhaps this research
could be conducted on targeted customers of our ecosystem partners (e.g., an enterprise
organisation) in the European market as part of a larger pilot project. For example, we might
build and implement a customer application survey and qualitative perception-based analysis
to gain an in-depth knowledge of stakeholder perceptions while adopting enterprise products
and digital services that were built using our marketspace and token.
Furthermore, we would look at the framework for a system-designed approach to securely
record verifiable, transparent, and real-time data using digital ledger technology. A framework
to further harmonise data ontology, define data sovereignty and build secure ecosystem
interoperability in our marketspace while using blockchain smart contracts to increase
transparency and compensate users who adopt the enterprise products and services and share
their data.

Soil Digital Fingerprint: Blockchain Hackathon and Bootcamp
Next or in parallel with the above study, we could host a hackathon and boot camp to (1) define
our technology proof-of-concept (POC) and sketch the framework prototype, (2) launch or
further build the ecosystem while keeping an eye on understanding stakeholders needs and the
risks in efforts to align the ecosystem culture, and (3) onboarding potential teammates and
organisations to create our system solution.
We would organise several webinars by the different ecosystem stakeholders to raise awareness
and engagement of our ecosystem blueprint previous to our hackathon. The two-day hackathon
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could be hosted at a university, accelerator location, or as a hybrid virtual event. We would try
to have a good mix of front-end developers, back-end developers, quality assurance, product
owners, user experience specialists, agronomists, and data scientists. The first day would consist
of fireside talk workshops.
•

Introduction to the Data-smart Farmhand and an agronomist point-of-view (enterprise
partner, e.g., Corteva)

•

System resiliency in agriculture and food system sustainability (university)

•

Soil, smart farming, and data perspective (e.g., European Crop Protection Agency)

•

Hybrid blockchain tools (i.e., blockchain provider)

•

Example of existing agriculture data marketspace (e.g., Agrimetrics)

•

Databases (e.g., Google Earth Engine)

On day two we would host the Dragon Den session to build and test the POC, including the
service and user-facing components, design mock-ups, and happy-path and unhappy-path
scenarios. As well as clarifying any structural and organisational needs looking forward to the
demo day. Then at a future date, we would host our Virtual Demo Day for participants to pitch
their prototypes and MVPs to earn investment and licensee of our blockchain tools.

Business Model
Finally, another vector we are considering is the composite vector of how to create a business
model for commercialising the marketspace of products. According to the TCM framework
and our own belief, the business model is not a priority until later in the commercialisation
process. However, I have included some information in this paper because many investors ask
about our strategy to bring a viable return for their investment. Therefore, based on our inputs
in the Business Model Canvas (Appendix IV, Figure 41), I have identified several revenue
streams that will help our platform stay financially viable and that we should consider as we
research how our proposition fits within the perceptions of our customers and users
(Osterwalder et al., 2014).
•

segmented or sorted data: customers could be charged based on the amount of data
they want to use or with a subscription for an unlimited amount of data

•

access to farmers, distributors, and consumer data: input suppliers would pay to
have access; retailers would pay to better understand the consumers purchasing habits
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•

crypto token (store-of-value): issuing a finite number of tokens (e.g., 40% of total
tokens) with store-of-value for holders; this would incentivise engagement that would
increase the velocity of usage across the marketspace, which should increase the value
of each token and of which the DSFH nonprofit foundation holds approximately 60%
of the total tokens

•

downloading data: visualising the data on the UI is free; but downloading data or
downloading visualised data (i.e., maps, tables, etc.) is charged

•

labelling certification fees

•

other more complex pricing models could be developed (e.g., training and
consultancy, workshop fees and sponsorships)

In summary, it seems our food system must evolve its data-sharing management and business
models to be more inclusive and transparent to capture more valuable data. Customers and
regulators are calling for this new mindset; we now need leaders to bridge the gap between the
concepts and implementation to make this a reality. Let us build together a digital data
marketspace that empowers organisations and harmonises more clean data to improve
agriculture practices to feed the world a healthy and sustainable diet.
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Appendix
APPENDIX
I. Value Proposition Canvas

Figure 33: Value Proposition Canvas (Osterwalder et al., 2014)
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II. Customer Perception Analysis
Materials and Methods Part One:
First, a qualitative scoring system was used to weigh the value of the different high-level
concepts from my anecdotal research over several years. Value was assigned to those concepts
that defined or represented high-level pain points and gains for our target customers (Table 1).
These targeted customer pain and gains were used to construct the DSFH Value Proposition
Canvas (Appendix II, Figure 5). The weighted value of each concept is based on the volume,
consistency, and emphasis of these concepts that have been discussed throughout my research.
Table 1:Perceived Customer Pain Points and Gains
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Materials and Methods Part Two:
Then qualitative analysis was used to compare and contrast these weighted concepts with the
feedback from the Agrimetics and Eagle Lab by Barclay Bank focus group. During this threeweek focus group, we used an interactive whiteboard to share our insights with the other
organisations. Twelve to fourteen participating organisations brainstormed about each other’s
inputs and their significance from our own organisational perspective. For example, Figure 34
demonstrates insights from one organisation.

Figure 34: B2B Customer Challenges and Opportunities Example

In the next step, semantic analysis was used to organise and then clean the whiteboard phrases
and reduce these word strings into word stems, which are words that add relevant information
for identifying the knowledge being shared (Figure 35).
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Figure 35: Semantic Qualitative Methodology Example (Elkatawneh, 2016)

A semantic qualitative approach was used to consider philosophically how these organisations
(i.e., potential customers) were describing what challenges and opportunities their
organisations have been trying to overcome and the benefits from solving specific problems in
the market. A methodology that combined narrative and transcendental phenomenology
research was used to analyse and segment the focus group conversation into key phrases and
words. That is to say, the specific words that transferred knowledge based on a logical firstperson point-of-view perspective of existing practices. Then each word stem was taken and
identified with a corresponding concept similar to the various concepts above in Table 1. These
concepts were further categorised into the four clusters (Findable, Accessible, Interoperable
and Reusable) based on the FAIR Guiding Principles for Scientific Data Management and
Stewardship (Figure 36) (Elkatawneh, 2016; Force11, 2014; Smith and Zalta, 2018; Wilkinson
et al., 2017;).
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FAIR Guiding Principles

Figure 36: Guiding Principles for Findable, Accessible, Interoperable and Reusable Data (Force11, 2014)

Then the segmented concepts and their corresponding clusters were plotted on a radar web
chart visual. Using this chart, we can compare and contrast the most prolific challenges and
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opportunities discussed in this brainstorming session as compared to the previous anecdotal
research (Figure 37).

Figure 37: FAIR Guidelines for Data Management and Stewardship (Force11, 2014)

These concepts and their corresponding topics could be used to create a baseline of further
qualitative investigation for an extended descriptive study and market pilot project.
Materials and Methods Part Three:
In the Execution Plan section, the recommendation is to run an extended qualitative perceptionbased analysis during a customer pilot project, including the technology company and farmer
customers. It is recommended to continue using this semantic analysis to align the perception
of the farmer’s pains and gains and cost and benefits to the feedback from our technology
provider customers and our years of research as the first step to an ecosystem co-creation
feedback loop (Figure 38). The study would define and evaluate what concepts are important
to build products and services to deliver perceived added-value in our marketspace, for
example:
•

to track and trace data usage and product applications to fight soil degradation, and
improve and maintain soil quality, sequester carbon and encourage soil regeneration
while improving the sustainability of agricultural practices

•

to develop better products, digital tools, and services for farmers to grow better, more
nutritional yields, while increasing their ROI.
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Note, while the focus group participants were not all from European organisation, their
products and services would still be targeting the same EU cooperative market segment as the
DSFH.

Figure 38: Example of our Perception-based Analysis Comparison
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III. Commercialisation Journey

Figure 39: Triple Chasm questionnaire and answers for the DSFH platform
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Figure 40: mTRL/ CRL Timeline (Phadke and Vyakarnam, 2017)
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IV. Business Model

Figure 41: Business Model Canvas (Stolz and Kirkland, 2020)
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V. Table of Abbreviations
API

Application Programming Interface

MVP

Minimum Viable Product

CAP

Common Agricultural Policy

NGO

Nongovernmental Organisation

CRL

Commercialisation Readiness Level

POC

Proof-of-concept

CSR

Corporate Social Responsibility

POS

Point-of-sale

DSFH

Data-smart Farmhand

PoS

Proof-of-stake

DLT

Decentralised Ledger Technology

PoW

Proof-of-work

EC

European Commission

QR

Quick Response

EIT

European Institute of Technology

RFID

Radio Frequency Identification

ERP

Enterprise Resource Planning

ROI

Return-on-investment

ESDAC

European Soil Data Centre

SDG

Sustainable Development Goals

EU

European Union

SKU

Standard Keeping Unit

EUIPO

EU Intellectual Property Office

SME

Small or Medium-sized Enterprise

FAIR

Findable, Accessible, Interoperable, and Reusable

SOER

State and Outlook Report

ICT

Information and Communication Technology

TCM

Triple Chasm Model

IoT

Internet of Things

TCN

Triple Chasm Navigator

IP

Intellectual Property

UI

User Interface

IPM

Integrated Pest Management

UTP

Unfair Trading Practices

KPI

Key Performance Indicator

UX

User Experience

LCA

Life Cycle Assessment

VUCA

Volatility, Uncertainty, Complexity, and Ambiguity

LUCAS

Land Use and Coverage Area frame Survey
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