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ABSTRACT

Zimbabwe small-scale farmers in semi-arid areas are exposed to frequent droughts, soll
erosion and access to improved genetics of crop production, limiting their productivity and
food security. At the same time, Russian Federation has a significant collection of cold-
resistant, stress-resistant strains of crops that have been created on short growing periods
and unusual changes in temperatures. Although there are intuitive complementarities, the
transfer of agricultural technologies between the two contexts is an unexploited area in
scholarly and policy-making literature. This paper will focus on the technical potentials and
social-economic constraints involved in transferring Russian cold-hardy crop genetics to
small-scale farming systems in semi-arid Zimbabwe.
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Food security in the world is among the most urgent developmental issues in the
twenty first century and sub-Saharan Africa is disproportionately impacted by alterations in
climate, unfertile soils and the ongoing loss of yield gaps [1]. In this area, the small-scale
farming industry of Zimbabwe, that sustains about 70 percent of the rural population in the
region, exists on acute environmental and economic conditions [2]. Districts like Chirumanzu,
which are semi-arid (400-600 mm/year), prone to frequent droughts and with little irrigation
facilities, are typical examples of the frailty of rain-fed agricultural systems [3]. The
smallholders in these regions mainly produce maize (Zea mays) and traditional vegetables
but these harvests are still lower than subsistence levels in the poor seasons and winter
period (May-July) is not fully utilized because there are no cold-tolerant and short-cycle crops

[4].

The Russian Federation, at the same time, has a large and long-established body of
cold-tolerant, stress-tolerant genetics of crops. The N.I. Vavilov All-Russian Institute of plant
genetic resources has collections of varieties bred to specific short growing seasons,
extreme temperature variation and marginal soil conditions [5]. These include kale (Brassica
oleracea var. acephala) including types like Sibirskaya, which have been shown to produce
quickly (50-60 days) and have a frost tolerance down to -15degC, and hardy kiwi (Actinidia
arguta) types that do provide a perennial production system with high nutritional value [6, 7].
These characteristics, such as fast life cycles and abiotic stress resistance, provide a prima
facie argument of their possible application during the winter season in semi-arid Zimbabwe.

Although this relationship appears to be complementary, the systematic study of how
the Russian crop genetics can be transferred to the African smallholder setting is still lacking
in the scholarly world. Current studies on agricultural technology transfer are more of the
North-South transfers especially Western Europe and North America to sub-Saharan Africa
[8, 9]. The models of South-South cooperation such as the transfers between post-Soviet
states, BRICS countries, and African ones, are relatively under-theorized and under-
documented [10]. This is a major gap considering that in the Global South, there is a
possibility of having cheaper solutions that can match in terms of ecology.
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This gap is filled by the current study, which provides the following research question:
What are the technical opportunities and socio-economic constraints to the introduction of
Russian cold-hardy crop genetics to small-scale farmers in semi-arid Zimbabwe? By doing
so, it would add to three overlapping fields: (1) the body of literature on the transfer of
agricultural technology and co-innovation; (2) the empirical evidence on underutilized
climate-adaptive crop genetics; and (3) the policy discourse of South-South agrarian
cooperation.

The author qualifies this research with his special dual position being a Zimbabwean
citizen whose family origins are in Chirumanzu District, and who is now undertaking graduate
studies in Management and International Business at a Russian University. This location
allows one to have firsthand experience of Russian agricultural research facilities, interact
with plant breeders, agronomists, and have long term acquaintance with the socio-economic
conditions of semi-arid smallholder Zimbabwe. The analysis is also based on the on-going
applied work by the author in Chaka that involves participatory trials in the form of crop
varieties of Russian origin, abattoirs design to integrate the livestock value chain, and fish
farming systems-which will help to give a practical, on-the-ground understanding of the
challenges of agricultural innovation in the target environment.

Such position is not just autobiography, but an asset of methodology. Researchers who
stand in hybridized positions between donor/recipient, North/South or academic/practitioner
binaries are in a perfectly placed position to recognize tacit barriers and opportunities that
exogenous researchers might miss [11, 12]. In the particular area of technology transfer, local
institutional logics, perceptions of farmer risk and informal seed systems are insider
knowledge that cannot be done without in formulating actionable suggestions [13].

LITERATURE REVIEW

The Russian Federation has among the largest collections of plant genetic resources in
the world with the center located in N.I. Vavilov Institute in St. Petersburg. This institution was
founded in 1894 and has more than 325,000 accessions, all of which are unique cold-hardy
germplasm adapted to the severe climatic conditions of north Eurasia [14]. The breeding
programs at the Institute have produced cultivars that are specifically chosen to grow on
short growing seasons, quick maturation as well as frost and drought resistance and poor
soil fertility-qualities that have occurred due to the need to have agricultural production in the
areas that have a minimum of 90 frost-free days per annum [15].

Kale (Brassica oleracea var. acephala) is one of the cold-resistant vegetable plants that
receive a high spot in Russian agro-culture. The cultivars like Sibirskaya and Zimnyaya have
been selected over decades to be winter-hardy, and the frost tolerance recorded is -15degC,
as well as the ability to regenerate following cold injury [16]. The time of maturation ranges
between 50 to 70 days and so, the varieties can be used in areas with short growing
seasons. High levels of the vitamins A, C and K and the iron and calcium, which are of
special significance in food starving situations, can be observed in the nutritional profiling
[17].

One of the crops in Russian agriculture that have not gained significant popularity with
breeders is hardy kiwi (Actinidia arguta) that has been given more and more attention at the
Federal Horticultural Research Center in Michurinsk. Compared to its commercial
counterpart, Actinidia deliciosa, hardy kiwi has a temperature range of -30degC and a
growing season of 100-120 days [18]. It is a small (10-15 g) smooth-skinned fruit full of
vitamin C (up to 15 times more than citrus) and dietary fiber [19]. Whereas perennial crops
have longer establishment periods, they have prospects of diversification of income and less
cost of input yearly after establishment.

The usefulness of such genetic material to semi-arid Zimbabwe is not that they were
cold-tolerant, but rather due to the physiological characteristics: high growth rate, resource
efficiency and abiotic stress tolerance. These traits, which are chosen under extreme
circumstances, can offer benefits in marginal environments where change in temperature
and water lack limits the traditional production of crops [20].
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The agricultural industry in Zimbabwe is divided in large commercial farms and
smallholder communal locations. The latter who are around 1.5 million households are
working on a land with average of 2-5 hectares per family with low access to irrigation,
mechanization, and formal credit [21]. Rainfall in semi arid areas of Chirumanzu District
(Midlands Province) is not consistent, but occurs in one rainy season (November-March) and
annual precipitation is less than 600mm most years [3].

Maize is the most common crop that covers 70-80 percent of the arable land even
when crop failure has often occurred as a result of droughts. Maize is grown by the
smallholders as a household food security crop, with average productivity in the semi-arid
regions of 0.5 to 1.2 tonnes per hectare- almost one-tenth of the varietal potential of 4-6
tonnes [22]. This yield gap indicates that there are various limitations, including planting late
because of late rains, poor management of soil fertility, use of poor quality recycled seed,
and insufficient access to extension services [23].

Winter period (May-July) is another unexploited agricultural potential. Cool-season
vegetables have a favorable opportunity in daytime temperatures (20-25degC) and cool
nights (5-10degC), but few smallholders take advantage of the opportunity. Surveys that
have been conducted to extension show that only less than 15 percent of the households in
Chirumanzu grow winter crops, mainly because of inappropriate varieties of seeds, low
understanding of winter production methods, and competing labor demands [4]. Vegetable
gardeners that do grow vegetables usually depend on the use of the traditional leafy greens (
Clemom gynandra, Amaranthus spp.) that are cold-sensitive and yield low harvests during
winter.

Another important constraint is the market access. Most of the smallholders market
their produce in the local rural markets or at the road side stalls and very little has been done
to open up to the urban supply chains. Losses after harvest are high 20-30 percent of the
vegetables because of the absence of storage facilities and processing plants [24].

The idea of transfer of agricultural technology has experienced a remarkable
theoretical development of the last 50 years. The initial models, with the diffusion of
innovations theory by Rogers as their quintessential representation, described the process of
technology transfer to be linear: laboratories develop new technologies, extension services
spread them, and farmers start using them [25]. This method presupposed that technologies
designed in the centralized research stations could be universally applicable and that the
adoption would be a major role of the dissemination of information.

There were several points in which this linear model was criticized. Chambers et al.
reported farmer experimentation and innovation that had taken place outside of any formal
research institutions, suggesting that the agricultural development must involve undoing the
top-down paradigm [26]. Later studies showed that failures to adopt technologies were
usually due to the incompatibility of technology properties with the local agro-ecological
scales, labor supply or cultural behavior-negligible in traditional transfer models [27].

Co-innovation frameworks have since been used in agricultural research to
development. Co-innovation proposes the concept of technological change as a joint effort by
various involved stakeholders, that is, researchers, extensionists, farmers, the private sector
actors, and policymakers who together, identify problems, test solutions, and adjust
technologies to suit the local-level setting [28]. This method of practice has a focus on
iterative learning, institutional innovation and co-construction of knowledge as opposed to
unidirectional transfer [29].

The main principles of co-innovation that can be applied to this case are: (a)
participatory variety selection: here, the farmer conducts an evaluation and choice of
varieties according to their personal criteria; (b) adaptive agronomic research: this is carried
out on-farm and not on-station alone; (c) the combination of local knowledge and scientific
knowledge; and (d) the consideration of market connection and institutional frameworks that
allow sustained adoption [30].

The South-South cooperation (SSC) has become a more and more important form of
agricultural development, one that is not connected to the traditional North-South and aid
relations. SSC lays emphasis on horizontal learning, mutual good, and sharing of
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contextually pertinent technologies among developing nations [31]. The advocates believe
that SSC has the opportunity to provide cheaper, more appropriate solutions than those of
Northern technologies, as agro-ecological and developmental conditions are similar, and
there are no colonial legacies that, in some cases, complicate the transfers between the
North and South [32].

BRICS countries (Brazil, Russia, India, China, South Africa) have become major
players in SSC agriculture. In the African agricultural development, Russia has traditionally
played a minor role, but in the recent years has become increasingly involved due to bilateral
agreements, scholarship programs, and technological cooperation programs [33].
Nevertheless, the majority of recorded SSCs are of the agricultural extension model in
Mozambique, agricultural technology demonstration centers in Africa, or the sector of seed
partnerships in India [34]. The agricultural cooperation of Russia-Africa is the least studied
area, and little scholarly focus is paid to the issue of crop genetic transfer.

The current paper will fill this gap by discussing a possible SSC route between Russia
and Zimbabwe. Russia has a temperate and cold-climate agriculture, unlike Brazil, which has
tropical agriculture, and India, which has its dryland agriculture. The applicability of this
expertise to sub-Saharan Africa needs to examine in details climate analogs, adaptation
needs, and institutional pathways- something that current SSC literature is silent about.

METHODS OF RESEARCH

The research reliably used a qualitative case study design suitable in exploring
phenomena whose nature is complex and context-sensitive like agricultural technology
transfer [35]. The hypothetical case of transfer of Russian cold-hardy crop genetics to small
scale farming systems in semi-arid Zimbabwe where the unit of analysis is the socio-
technical system comprising of genetic resources, farmers, institutions, and supply chains.

The case study methodology allows answering the questions of how and why in detail
about the opportunities and barriers to transfer, and also allows various sources of data and
stakeholder views [36]. It is made very clear that the design is guided by the positionality of
the author, with the used analytical resource of reflexive engagement with the Russian and
Zimbabwean situations.

To determine the regulatory, institutional, and technical environment of crop genetic
transfer, official documents were looked at. Sources in Russian contained variety registries of
the State Commission of the Russian Federation on the selection achievement tests and the
preservation, catalogues of collections of the Vavilov institute and phytosanitary export
regulations of the Federal Service veterinary and phytosanitary surveillance. Agricultural
extension reports in Chirumanzu District, regulations on seed importation on the Seed
Services Department, policy documents by the Ministry of Lands, Agriculture, Fisheries,
Water and Rural Development were used as Zimbabwean sources.

The semi-structured interviews were designed with 12 key informants who were
purposely chosen and who provided various perspectives of the stakeholders:

e Plant breeders (n=3) and Russian agronomists, in Moscow and St. Petersburg based
research institutions;

o Zimbabwean agricultural extension officers (n=4) who have jurisdiction of the
Chirumanzu District;

e Small-scale farmers (n=5) of Chirumanzu District who were chosen based on the
following criteria: include both male and female household heads with at least five
years of farming experience.

Interviews were of 45 to 90 minutes in Russian (with Russian informants) and
Shona/English (with Zimbabwean informants). These topics were: existing systems and
limitation of cropping; attitudes towards new crops; familiarity with Russian agriculture;
institutional channels of seed importation; and adoption obstacles. Interviews were informed
and audio-recorded and transcribed verbatim.

The currently implemented projects by the author in Chaka were used to give
observational evidence of the difficulties of agricultural innovation in semi-arid Zimbabwe.
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Such projects are: (a) participatory trials of kale varieties sourced in Russia held on three
smallholder farms; (b) activities in abattoir design inspired by livestock value chain analysis;
and (c) activities in fish farming exploring integrated agriculture-aquaculture systems. Field
notes were kept during the project period and they recorded interactions with the farmers,
technical issues as well as institutional interactions.

They were analyzed using thematic data analysis patterns described by Braun and
Clarke [37]. NVivo software was used to code transcripts and field notes in an iterative
process: first in open coding, emerging concepts were identified; then in axial coding,
concepts were grouped into categories; and finally, selective coding categorized the
categories into overarching themes that reflected technical opportunities and socio-economic
barriers.

It was analyzed following the co-innovation framework presented in Section 2.3, yet
was free to inductive themes generated by the information. Three of the participants in the
interview were done using member checking to ensure that the interpretation was accurate.

The university research ethics committee of the author gave the ethical approval.
Written informed consent was signed by all the participants of the interview after being
informed of purposes of the study, data handling procedures, and right to withdrawal. In this
article, the pseudonyms are used to identify farmer participants. The names of Russian
agronomists and extension officers are not given but only the professional role is indicated,
and this is due to the preservation of confidentiality.

RESULTS OF STUDY

Climatic data analysis shows that there are significant similarities between the climatic
conditions in Russia during growing seasons and winter in Zimbabwe. Russian varieties
adapted to cold environments used are developed under conditions with the short frost-free
period (90-120 days), low temperatures in the growing season (15-25degC), and high diurnal
temperature range. The winter days (June-July) in high areas (elevations above 1, 200 m) in
Zimbabwe have a daytime temperature of 20-25degC, a nighttime temperature of 5-10degC
and very little rainfall-conditions that Russian agronomists said were more or less the same
as a shortened Russian summer.

As one Russian breeder of plants remarked: “When | was first introduced to Zimbabwe,
| had a picture of tropical conditions. But those winter temperatures of which you speak--they
were just the work of our Siberian varieties of kale. They do not require the cold and they
require the stability and the lack of extreme heat at the growing period” (Informant R-01,
plant breeder).

This climate analog match, which is graphically demonstrated in Figure 1, shows how
Russian cold-hardy varieties were created with a climate addressing the winter production
window of Zimbabwe. This figure shows that the common attributes, i.e. cool temperatures,
brief production periods and abiotic tolerance to stress, provide a platform of successful
transfer of technology. This climate correlative implies that varieties developed in Russia can
grow in Zimbabwe during the winter without expensive infrastructure like greenhouses, which
could broaden their production cycle of those places where dry-season farms are currently
only possible in a limited manner.

Russian kale varieties (50-70 days) mature near the acceptable semi-arid winter
cropping time frame in Zimbabwe. Maize is normally harvested in April-May and fields are
lying fallow until rains in October-November in Chirumanzu. The production window of 70
days between June and August can be used and it is not being exploited by farmers.

Interviewed extension officers saw this opportunity: The biggest inhibitor to winter
vegetables could be that farmers believe that it is too cold to have anything grow. In case you
plant them a crop that will be ready in two months, then that will be just in between curing
tobacco and clearing land. They may be harvesting during the periods when prices are at the
peak since no other person is growing. It is evident that this organization has faced
significant resistance as well. As can be seen, this organization has also encountered a lot of
resistance.
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RUSSIAN GROWING CONDITIONS
(Siberia / Non-Cherozem)

Temperature:
« Day: 18-25°C
« MNight 5-15°C
Growing Season:

s O0-120 frost-free days
s Short summer cycle

Precipitation:

« 400-600 mm {summer)
« Supplemental irrigation typical

ZIMBABWE WINTER CONDITIONS

{(Chirumanzu, May-July)

ITemperature:

« Day: 20-25°C
« Might 5-10°C

Growing Window:

« 70 days (June-August)
« Currently underutilized

Precipitation:

« =20 mm (winter months)
« Requires irrigation or residual
moisture

i

KEY ANALOG TRAITS

Cool temperatures

Short production window
Abiotic stress tolerance selected
under extremes

RUSSIAN VARIETIES

Kale 'Sibirskaya’ (50-60 days, frost to

-15°C)
Hardy Kiwi (perennial, -30°C
tolerance)

POTENTIAL APPLICATION

« \Winter seazon vegetable production
in semi-arid Zimbabwe
. Expanded agricultural calendar

Figure 1 — Climate Analog Matching Russian Cold-Hardy Varieties — Zimbabwe Winter Production
(Source: Compiled by the author based on climate data from [3] and Russian variety registries [6, 7])
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The case of hardy kiwi, which takes 2-3 years to begin to generate fruits in large
amounts, offers an alternative opportunity: the diversified, perennial systems lower the
amount of risk the firm faces annually. One of the participants, who is a farmer, showed
interest in this model: “When | plant something which returns every year, that would not be
much work as compared to maize each season. But | need to see it first. | must have
somebody who has done so. Reflectively, the concept of family, cultural values and heritage
are intertwined phenomena that significantly influence the demand and supply of products
and services. Reflectively, family, cultural values and heritage are closely knitted concepts
that in a considerable way, determine the demand and supply of products and services.”

Russian kale varieties were analyzed nutritionally and their results showed that they
contain high levels of iron (3.5-4.2 mg/100g), calcium (150-180 mg/100g), and vitamins A and
C [17]. These micronutrients are also commonly lacking in Zimbabwean diets, which are
semi arid with maize porridge (sadza) as the main food stuff and little intake of vegetables in
dry seasons.

The market opportunities were discovered on various levels. The current local rural
markets in the regions lack availability of vegetables in the winter seasons thus enjoying a
price premium of 50-100 percent in comparison to the summer abundance. The potential of
higher volume sales can be seen in the urban markets of Gweru (provincial capital) and
Harare, but the issue of transporting and aggregation needs to be overcome. Being a new
fruit, Hardy kiwi can possibly aim at the tourism and export markets and this would
necessitate quality standards and supply chain development that the smallholders are
currently not able to meet.

The shortage of a working seed supply chain linking the Russian genetic resources to
the small-holder farmers in Zimbabwe was the immediate hindrance that was pointed out by
all the informants. Russian imports of seeds have several obstacles: phytosanitary
certification of Russian officials; adherence to Zimbabwean importation laws on seed imports;
customs clearance; minimum quantity of imported seeds provided by commercial
organizations.

According to Russian agronomists, commercial seed firms usually had minimum order
of 1-5 kg/var, or 1,000-5,000 times the sizes that a single smallholder would require:

The system is geared towards large scale agriculture. We have our varieties, but those
are sold in the amount fitting the 50-hectare farms. The logistics cannot match a
Zimbabwean farmer having two hectares. It is important to note that informants tend to be
more forthcoming when providing details about their companies (Mishan, 2009).1t is also
necessary to mention that informants are more likely to be more open-sharing information
about their companies (Mishan, 2009).

There are no local distributors of the Russian crop genetics in Zimbabwe. Farmers
would have to either go through importation processes on an individual basis or in a
cooperative, a process that according to the extension officers, would be beyond the capacity
of most smallholders considering the paperwork, fees, and phytosanitary conditions of the
processes.

There are very huge knowledge gaps across the potential transfer. Russian
agronomists have knowledge on cultivation methods that are adapted to mechanized
temperate agriculture- methods that need to be adjusted to smallholder environments of
semi-arid climate. The kale and hardy kiwi are not familiar to the Zimbabwean extension
officers and farmers in terms of planting, plant management and harvesting.

The evidence of the interviews noted that the existing extension capacity is not
extended to new crops. According to one of the extension officers, he said:

“l can recommend maize, groundnuts and traditional vegetables. When you come with
a Russian crop | have no idea what it needs in fertilizing, what space it needs, what pests
trouble it. The farmers will enquire of me and | will not know. The application of personal
selling is effective in this market because the majority of consumers, particularly those aged
20 to 30 years, dedicate substantial time to their personal computers.Personal selling is an
effective strategy to use in this market since most consumers, especially the 20-30 years old,
spend a lot of time on their personal computers.”
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This information asymmetry is transferred to the Russian side. One of the breeders of
plants, when questioned on the topic of making it in semi-arid conditions, admitted:

“We never have tried our varieties in Africa. We are well acquainted with their playing in
Siberia, in the Urals. We have no idea how they react to the Zimbabwean soils, the African
pests. That would involve a complete regimen of adaptive trials” (Informant R-03, plant
breeder).

The attitudes of the participants who are farmers were consistent with the doubt
towards adopting unproven crops. Risk aversion is a logical approach in semi-arid areas
where a single season of failure can trigger food insecurity. As one farmer explained: "Maize
is not perfect. Sometimes it fails. But | know maize. | understand when it is time to plant,
when it is time to weed, when it is time to harvest. When you hand me another crop and it
does not succeed, my children starve. | would not risk it unless | had my way.”

Within the framework of the small-scale agriculture system, the primary cause of
poverty is the unstable economic climate in the region and its impact on small farming
enterprises. Considering the small-scale agriculture system, the main factor of poverty is the
fluctuating economics in the area and the effects it has on the small farming business.

There are virtually no institutional mechanisms of de-risking innovation. The input credit
schemes in Zimbabwe, which are managed by the Presidential Inputs Program, subsidize
maize seed and fertilizer to smallholders, although not new varieties. There is no formal
system of participatory variety trial, adaptive research, and crop failure insurance on
experimental crops.

Lack of demonstration sites was reported as among the gaps. Farmers showed the
desire to see the experimentation on adjacent fields, yet had no exposure to successful
cases which could change the perception of risk.

The effects by gender were found to differ in interviews. Chirumanzu women do the
work of vegetable production and decisions about cash crops (maize, tobacco) and livestock
are usually controlled by men. Although women were interested in winter vegetables, they
said that new crops could be involving extra work with no guaranteed rewards.

One female farmer interviewee noted: “| already have work every morning to night--
weeding maize, getting water, cooking. In case | introduce a new vegetable, | should know
that it will generate cash. Not only food--the money that I own. Should the men sell the
harvest | have worked harder than nothing? The reason could be that farmers generate
money through land sales and cattle transfers, making them part of the capitalist system.
This is possibly because capitalists make farmers own land and transfer of cattle, which
makes them a part of the capitalist system.”

This finding underscores the need to put into consideration intra-household dynamics
in technology transfer interventions. While proceeds of new crop may be controlled by
women and labor saving technologies may be necessary to facilitate more production
activities, successful adoption can also be achieved.

DISCUSSION OF RESULTS

The results are a time-honored technology transfer paradox: technical fit technical
matching of Russian cold-hardy genetics and winter production window, in Zimbabwe, is
good, but the institutional and economic framework it would need in order to work is missing.
This trend conforms to the criticism of linear models of transfer: genetic material in itself,
however adapted, cannot be translated into adoption without the relevant investments in
adaptive research, extension capacity, seed systems, and market connection [26, 28].

One of the most important is the finding of the climate analog. It implies the assumption
that Russian varieties can be less physiologically adapted than assumed at first- their
advantage is in characteristics that are selected in such extreme environments that give
them an advantage in marginal habitats. This observation echoes the idea of trait-based
transfer, as opposed to variety-based transfer: a rapid rate of maturation and tolerance to
stress are selected regardless of initial provenance of geography [20].
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Nevertheless, the barrier analysis proves that the technical fit is needed and not
enough. The loss of supply chains of seeds, extension knowledge and de-risking
mechanisms represent systemic constraints that can never be overcome by individual
farmers. These obstacles are not logistical alone but institutional- they are indicative of the
fact that there are no organizational frameworks that can mediate the space between the
existing Russian-based research institutions and the Zimbabwean smallholders.

Basing on the literature on co-innovation [28, 29] and integrating this with the results of
the empirical study, | would recommend a phase framework on the transfer of crop genetic
transfer to Russia-Zimbabwe. This model acknowledges that technology transfer is not an
isolated event but is a process, which involves a coordinated investment, both on the
technical, institutional and market levels.

This framework is illustrated in Figure 2 and demonstrates the three consecutive
stages, activities that take place, and facilitating environment, which Russian, Zimbabwean,
and international stakeholders would enable. The Archimate-style representation also shows
how each phase is based on the previous phase with the enabling environment offering the
necessary support at all times.

PHASE 1 PHASE 2 PHASE 3
PARTICIPATORY | msTITUTIONAL | scauncs
ADAPTATION (Years *| EMBEDDING (Years I COMMERCIALIZATION
1-2) 2-3) (Years 3-5)
Y Y
ACTIVITIES
ACTIVITIES ACTIVITIES

On-farm trials Extension training

* i . » Seed multiplication » District expansion
. E::_‘;,Ineﬂ_?;fd[g;gfarms" » Qality standards » Commercial seed supply
. ys s Credit scheme integration s Post-harvest processing

Adaptive research Market linkages

EMAELING ENVIRONMENT

RUSSIAN SIDE ZIMBABWEAN SIDE
INTERNATIOMAL
» Vavilov Inst. s Extension
s Seed exporters s Seed Services » FAD South-South Modality
s Agronomy experts s Lead farmers »« BRICS+ Agri Working Group
» Phytosanitary authorities s Credit schemes « Development partners

Adaptive research Policy support

Figure 2 — Phased Co-Innovation Framework Russian Cold-Hardy Crop Genetics — Zimbabwe
Smallholder Systems (Source: Developed by the author based on co-innovation literature [28, 29] and
synthesis of empirical findings)

Phase 1: Participatory Adaptation (Years 1-2). The current stage emphasises the on-

farm experiment, which is done in cooperation with Russian agronomists, Zimbabwean
extension officers and lead farmers. Key activities include:
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e Choosing 3-5 Russian varieties to be tested, not with the help of agronomic
measurement only, but with the help of farmer requirements (taste, maturation period,
marketability);

e Setting up of demonstration plots in 5-10 farms in the Chirumanzu with the researcher
assisting in planting, management and in the collection of data;

e Record of adaption practices: date of planting, spacing, irrigation, pests;

e Farmer field days to open larger community to trial outcomes.

This stage is used to resolve knowledge asymmetries and risk perception through the
creation of locally-relevant evidence and peer-to-peer learning. The fact that the author is a
Zimbabwean researcher also in Russia would offer a point of contact in facilitating the initial
seed access and technical coordination.

Phase 2: Institutional Embedding (Year 2-3). When promising forms and practices are
found, Phase 2 concentrates on the integration of these new forms and practices in formal
and informal institutions:

¢ Introduction of effective varieties into extension curriculum, training extension officers
on crop management;

e The adoption of small-scale seed multiplication by Zimbabwe Seed Services possibly
by farmer seed producer organizations;

e Building quality standards and market relationships with urban retailers and
processors;

¢ The involvement in the input credit schemes to incorporate proven ones.

This stage deals with institutional voids in the findings that develop the scaffolding
through which the scaffolding can be adopted on a long-term basis.

Phase 3: Scaling and Commercialization (Years 3-5). The last step will be pilot to scale:

e Extension networks to more districts;

e Establishment of business seed supply chains perhaps with the participation of
Russian seed corporations or local multipliers;

e Investment in post harvest processing (e.g. drying of kale to shelf stable products) to
minimize losses and price stabilization;

e Connection to the tourism and export of the new products like hardy kiwi.

This gradual implementation is because technology transfer cannot be a one-off
intervention but a process of co-innovation that needs to be sustained throughout through
engagement of the multiple levels.

POLICY IMPLICATIONS

The implications of the findings are both policy implications in Zimbabwe and Russia,
and also implications on the South-South cooperation structures at the international levels.

In the case of Zimbabwe, it is proposed in the study that existing agricultural input
schemes be diversified to incorporate more varieties of stress resistant crops, other than just
maize. The extension system should be institutionalized with participatory variety proposals,
where farmers are allowed to test new crops in their farms before they make the commitment
to adoption. The regulatory frameworks of importation of seeds might be relaxed to the small
amounts of seeds that will be used in research and demonstration processes so that pilot
projects do not have to face a lot of compliance.

In the case of Russia, the research determines the chances to use agricultural
knowledge as a component of diplomatic and economic interactions with Africa. The BRICS
system offers an agricultural collaboration system, which may comprise technical
collaboration, academic and research projects. Russian research organizations might wish to
develop local demonstration centers or collaborate with agricultural colleges at Zimbabwe to
facilitate adaptive research.

In the case of international cooperation, the funding and coordination mechanism that
could be utilized is the South-South cooperation modality of the FAO. South-South
cooperation is vertical learning and solutions that fit the situation-specific context-focused-
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horizontal learning approaches- the principles that go well with the stepwise phased co-
innovation framework suggested herein. The funds might be used to facilitate access to
seeds, technical transfers and the placement of demonstration situations without developing
the dependency associations that are sometimes linked to North-South aid.

This research has a number of limitations. Although the qualitative case study design
was suitable in the exploratory research, it does not provide any generalizable results in the
statistical sense. The scarcity of the participants on the farmer side (n=5) reduces the variety
of perspectives obtained. Further studies ought to increase the sample size of farmers in
various semi-arid zones and also ought to use quantitative designs like experiments to
determine the yield performance and economic returns.

Also, the research was carried on kale and hardy kiwi as an example of a Russian
cold-hardy genotype. Future studies ought to study more crops, other than grain legumes,
root crops and forage species, which could provide smallholder system complementary
opportunities.

Last but not least, the suggested framework needs to be empirically tested. Future
studies are advised to record and assess deployment of participatory trial and institutional
embedding procedures which will produce some evidence on what works and in what
circumstances.

CONCLUSION

This paper has discussed the prospects and challenges of the application of Russian
cold-hardy crop genetics to semi-arid farming systems in Zimbabwe. An analysis shows that
the Russian kale and hardy kiwi varieties, which are bred to grow fast and be resistant to
stress in extreme conditions, have traits that would fit into the winter production period in
Zimbabwe. The varieties have been proposed to do well in the winter months of Zimbabwe
with little physiological adjustment.

Nevertheless, there exist significant social-economic obstacles that hinder the
achievement of this potential. There are no seed supply chains, knowledge asymmetry exists
in either direction, farmers are not encouraged to take up a new crop because they perceive
there is risk, and there are no institutional ways to de-risk new technology. They are systemic
and not technical, as they are indicative of the lack of organizational infrastructure to connect
Russian genetic wealth and Zimbabwean small farmers.

The research suggests a step-wise co-innovation model, which incorporates these
barriers by providing a synchronized investment in participatory adaptation,
institutionalization, and commercialization. This model acknowledges the fact that technology
transfer is a process and that it entails the long-term interaction on various levels, and does
not involve a single delivery of genetic material.

The author, who is a Zimbabwean scholar conducting research in Russia and working
in applied agricultural projects in Chaka, has played a key role in this analysis. Such a stance
allows cross-contextual understanding to be gained by the exogenous researcher that the
exogenous researcher may not have, and anchors the analysis in the realities of smallholder
agricultural practice. The study proves why South-South agricultural cooperation is a
worthwhile policy idea and a lived experience which can provide contextually relevant
solutions to food security issues.

Future studies ought to develop the empirical foundation with participatory experiment
and economic modeling, whereas the policy initiatives ought to target the establishment of
the institutional route to the adaptive research and seed system. These combined initiatives
would be able to turn the technical potentials that are identified here into actual gains to the
small-scale farmers in semi-arid Zimbabwe.
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