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The W hy?, W hat ?, How  and W ho? 
of  Innovat ion - Professor Julie 
Ingram 's Inaugural Lect ure
Thank you. How  lovely to see you all. And thank 
you for coming. That  was quite a build  up. I hope 
the expectat ions aren't  raised too high. So the t it le 
of my talk, as you've spot ted, the words have 
moved around slight ly since I submit ted the f irst  
descrip t ion of it . But  what  I hope to do today is to 
take you through a lit t le b it  of a journey through 
these d if ferent  why, what ,s how  and who have 
innovat ion, and that  you go home w ith a d if ferent  
understanding and kind of test  some of your 
assumpt ions about  innovat ion in agriculture. I 
mean, innovat ion for us all is quite a buzzword. So 
as as I said earlier, I want  to unpack it  slight ly and 
make it  more accessib le for everybody. And incase 
you're curious about  the choice of p icture, you w ill 
have to wait  and see about  that . Unless you've got  
some thoughts now. 

So a lit t le b it  of st ructure about  what 's going to 
happen, it  seems quite customary to talk about  
your inf luences and career journey at  these 
inaugural lectures. So I'll spend a lit t le t ime doing 
that . Then go into the substance of the lecture 
about  the why, the what , the how  and the who, 
and the evolut ion of ideas and theories that  have 
accompanied those quest ions. Drawn on a few  
examples from my research projects, talk about  
what  next  and then have a very short  conclusion, 
and then release you all for a drink.

So my inf luences and career journey. I think the 
f irst  word that  comes to mind are stories. I was 
brought  up w ith stories. My father was brought  up 
in Ind ia and my grandparents. We have many 
conversat ions around the d inner tab le about  
exot ic p laces in Ind ia. In fact , my father is the one 
here w ith a silly hat  on. There's my father. So we 
had a lot  of exot ic stories in the family. And I 
began to realise in my rather suburban family 
upbringing in Reading that  there was a d if ferent  
world out  there to explore. My school years were 
spent  inspired by a fantast ic geography teacher, a 
kind of Miss Marples character who was called Miss 
Short , who had t ravelled the world and had a story 
to accompany every lesson in her, in her 
Geography GCSE course. And she was t ruly 
inspirat ional. And she encouraged me to go on 

and do Geography, well actually Environmental 
Science at  universit y, where this book was a 
constant  companion called, 'Big Holmes''. It  must  
have weighed about  two kilos, that  again, was 
packed full of stories of physical geomorphology 
drumlins, deltas, volcanoes, wave cut  p lat forms, 
stories about  rocks exploding in the desert . A rthur 
Holmes was a well t ravelled chap, and really gave a 
lot  of excitement  to geography and 
geomorphology. I mean, who doesn't  love a wave 
cut  p lat form? So I couldn't  cont inue w ithout  
ment ioning another major inf luence in my life, 
which some of you w ill know, I'm a Monty Python 
fan being brought  up in the 70 s. It  was there in the 
background all t he t ime. And I wanted to share 
w ith you my very f irst  reject ion let ter from the 
producer of Monty Python. Goodness knows what  
I sent  in. But  anyway, this is my response, 
handwrit ten. And it  says, Dear Miss Tear, thank you 
for your sp lendid ly loony let ter. Unfortunately, 
We're not  making any more Pythons in the near 
future. Therefore, I'm returning to you, your ideas 
and the hope that  you may be able to make use of 
them elsewhere. I think we probably all know  what  
that  means. Anyway, I've kept  this let ter. I've had 
many other reject ions since, but  I haven't  kept  
those.

So thinking about  a career journey. There's a hint  
here that  maybe I was interested in soil augerat ion 
inst ruments early on. It  wasn't  st raight forward. It  
wasn't  a convent ional A  to B, it  was very much a 
lot  of d ist ract ions and t rying d if ferent  things along 
the way. But  I eventually ended up doing a Natural 
Environmental Science degree at  Sheff ield , one of 
the f irst  in the count ry, and then went  on to do a 
Soil Survey and Pedology masters at  Reading 
Universit y thinking this might  be my t icket  to go 
t ravelling around the world and work overseas. 
And indeed, that  was the case. So having 
graduated from Reading, my f irst  job was in 
Swaziland, where I worked for the Commonwealth 
Development  Corporat ion on a sugarcane estate. 
And here's a p icture of me, I had my own t ruck, my 
own team to d ig holes for me. So there was a lot  
of looking down holes, The idea was to grow  as 
much sugar cane as possib le. It  was a b ig 
commodity crop for Swaziland. And to map the 



soils and work out  where the deficiencies were, 
where the irrigat ion requirements were. So there 
was a year or so there.

And then moving on to Nepal, where I worked for 
the ODA as well as then DFID , as was then, on a 
Forest ry Research Project , and more looking down 
holes. I was part  of the soil survey team. I think you 
could probably spot  me there in the front  row, 
where we used to go on campaigns. The intent ion 
was to t ry and establish more t rees in the middle 
hills of Nepal. And as you can clearly see, they are 
desperately needed. But  it  was my very f irst  
int roduct ion really to people in development , 
because lots of my colleagues, they were working 
in community forest ry, which was quite an 
established inst itut ion in Nepal at  the t ime.

And then moved on there to Zimbabwe, where I 
had my very f irst  experience of part icipatory 
approaches. Working w ith the Commonwealth and 
Science Foundat ion, on a rapid Rural Appraisal for 
agroforest ry. I t hink we spent  about  six weeks 
talking to various villagers about  agroforest ry. 
From memory, I don't  think they were part icularly 
interested in it , t hey were interested in other 
aspects, but  they really threw  a good party, as you 
can see. So from there, moving on to Kenya, where 
we had two or three years and bouncing a baby on 
my knee and doing various soil fert ilit y reviews of 
looking in past  empirical studies and experiments 
from long term experiments that  were conducted 
in the Kenya Agricultural Research Inst itute in 
Malaw i, and various p laces and had these 
publicat ions. At  this point , it  probably occurred to 
me that  there was a huge amount  of research 
being done and kept  away on dusty shelves in 
libraries, not  actually reaching the people it  was 
intended to reach. And these were quite top ical 
pract ices being invest igated things we're looking 
at  now  actually, like soil organic mat ter, 
management , intercropping. A ll very relevant  
aspects to farm management  that  we look at  
today. So these were my, my format ive years 
thinking, hang on a moment , there's a lot  of 
research happening, and how 's it  get t ing down to 
the farmers.

So back in England now, having had t ime to 
ponder those quest ions, I d iscovered CCRI. 
Managed to get  an ESRC studentship. And that  led 
me to the PhD that  Jackie just  ment ioned. It  also 
immersed me in academia, Rural Sociology, which 
was terrifying at  the t ime, and int roduced me to 
the concept  of agriculture, know ledge and 
innovat ion systems, which really has been a 
framework of my work ever since. So these were 
the format ive years.

Now  on to the substance of the lecture. I think the 
reason why I swapped those whys and whats and 
who's and hows around is that  I really d idn't  know  
where to start . There was no ent ry point  because 
everything is all interconnected. I'll start  however, 
w ith a why, and then see how  we go because the 
who's and hows I think probably get  bunched up 
together.

So the why, quite simply for innovat ion in 
agriculture is to provide a solut ion. And in simpler 
t imes, it  was solut ion to the problem as we need 
more food. W hether that  was in Western societ ies 
post  war. The requirement  for more food to be 
grown or whether it  was in developing count ries 
where the risk of starvat ion was very, very 
persistent  at  the t ime. So the drivers were food 
insecurit y. We had these uniform policies to 
promote more food product ion and simple supply 
chains at  the t ime. So consequent ly, research was, 
innovat ions were very research led and had a very 
technological focus. And that  was the same 
whether it  was in developing count ries, and was 
actually the log ic for the Green Revolut ion as well. 
And this was accompanied by great  developments 
in fert iliser, pest icide inputs, p lant  breeding, 
irrigat ion, machinery, all t he inst itut ional and 
technological st ructures that  accompany this 
indust rialised food product ion.

However, now  if  we ask why, innovat ion needs to 
address much more complicated problems. We 
call t hese w icked problems, almost  int ransient  
problems, climate change, food insecurit y, but  not  
just  grow ing more food, making it  accessib le to 
more people, b iodiversit y, land and water 
degradat ion, a lot  of these as a consequence of 
the indust rialised agriculture that  we've been 
promot ing. We also have mult ip le policy 
object ives, sustainable agriculture, and the three 
p illars of sustainabilit y, mit igat ion, adaptat ion to 
climate change, animal welfare, ecosystem 
services, provid ing clean water, provisioning for 
food, and so on. And then this landscape of 
market  forces, the g lobal markets, the economies 
of scale, that  really steer the farmer towards 
eff iciencies and economies and compet it iveness. 
Coupled w ith the rising consumer demand, the 
demand for qualit y and affordabilit y and food as 
well.

So these complex problems require d if ferent  
solut ions, and d if ferent  innovat ions. And in the 
words of the European Commission, know ledge 
and innovat ion are essent ial for this new,smart , 
resilient  and sustainable agricultural sector. So not  
just  grow ing food anymore, we have to meet  all 
t hose demands. And that 's not  just  the case in the 
EU, it 's the case worldw ide, which the sustainable 
development  goals ref lect  where again, innovat ion 
is one of the core, the goals of those, the goals of 
those goals.

However, let 's just  pause here and think for a 
moment  about  the quest ion of why innovat ion. 
Innovat ion is not  inherent ly good or value free. It 's 
always driven by d if ferent  worldviews and visions 
and d if ferent  development  t rajectories, and 
pathways. There'll be w inners and losers. And 
there'll always be t rade offs. And as we've seen, 
there can be negat ive consequences as well. So in 
the words of Mencken, an essayist  from America, 
that  'every complex problem, there's an answer 
that 's clear, simple and w rong'. And this is 
ref lected in a comment  from Norman Borlaug, 
who's known as to be the Father of the Green 



Revolut ion, who acknow ledged this by saying 'my 
work was a change in the right  d irect ion, but  it 's 
not  t ransformed the world into a utopia'. So 
technological innovat ions are great , they can meet  
certain goals, but  as a consequence, they create 
others. So there's just  to a lit t le caut ionary tale 
that  innovat ions are not  value free.

So going on to the what , what  is innovat ion, there 
are various definit ions depending on what  framing 
you're using, and what  theoret ical t rad it ion you 
come from. But  essent ially, they're creat ive ideas 
that  are addressing a problem. This f irst  definit ion, 
'any idea of pract ice or object  that 's perceived as 
new  by an ind ividual or a unit  of adopt ion'. So the 
percept ion is that  being new  is worth not ing, 
because in some contexts, it  m ight  not  be new, but  
in other contexts it  is. It  can include development  
and applicat ion of new  know ledge, materials, tools 
and pract ices and here it 's equated to a 
technology. So note the word know ledge there 
which is crit ical to innovat ion. It  brings about  a 
signif icant  posit ive change, for example, like an 
increase in crop yield or bet ter management . And 
here adopt ion is seen to be the prize. So 
innovat ion and adopt ion are seldom not  heard 
together. And the definit ion that  the European 
Innovat ion Partnership has adopted is 'ideas put  
into pract ice w ith success'. So the successful 
uptake or implementat ion has seemed to be key to 
an innovat ion. And that 's captured in this 
comment  here by Edison. 'The value of an idea lies 
in the using of it '.

So thinking about  innovat ion, I expect  we w ill have 
assumpt ions or thoughts about  what  we think 
innovat ion is, and we often think that  technology 
in farming so new  kit , for example, the quadbike 
has been an innovat ion for upland farmers. The 
p icture at  the bot tom believe it  or not , is an 
auto-pollinator. So where there are no bees, don't  
worry, we've always got  a machine that  can do the 
job for you. Or new  tools, decision support  tools. If  
a farmer wants to know  what  the weather pat terns 
going to be, or some advice about  soil moisture, 
for example, there are apps that  can tell you now. 
Or t ractor mounted yield monitor or GPS system 
for auto steering. There are new  products, soil 
ameliorant , soil improvers, b io inoculants, seaweed 
d iets for cows to reduce emissions and new  crops. 
Pharmaceut ical crops like this forage crop you 
might  have seen in the f ields nearby miscanthus, 
b ioenergy crops. But  they can also be new  
pract ices and new  systems, new  pract ices such as 
cover crops, herbal lays, mob grazing. If  you listen 
to The Archers, no doubt  you've heard some of 
these ment ioned. Systemic changes can be an 
innovat ion as well. We have a whole list  here of 
environmentally orientated and ideological, if  
you'd like, systemic changes such as organic 
farming, conservat ion agriculture, and the list  goes 
on. I expect  regenerat ive agriculture is one that 's 
part icularly popular at  the moment , and rew ild ing. 
Or you can have d if ferent  sorts of systems change, 
Precision farming, vert ical farming and smart  
farming, which is very product ion driven.

Being an academic, we like to categorise 
innovat ions in terms of incremental, is a gradual 
change and cont inuous improvement  of exist ing 
pract ices,. Farmers have been using t rial and error 
for a long t ime. Tractor manufacturers have been 
tweaking t ractors for some t ime as well. Or we 
could have a radical change. A  major change, 
which is something that 's game changing or 
breaks the rules like organic farming or smart  
farming. Or ret ro innovat ion, where developing 
know ledge and expert ise from the past  is 
combined w ith modernised ideas from the future, 
such as a t radit ional farmers market  that 's 
assembled through W hatsApp for example, or 
art isan food product ion w ith new  technologies, 
heritage wheat  breeds maybe using new  
machinery. Or what  about  this as an idea? There is 
something w rong in this p icture, I don't  know  if

anyone can spot  it , but  the gas mask is at  the 
w rong end!

So coming to the how  and the who. They're really 
quite inseparable. So I think we have to deal w ith 
them together here. So these are the sorts of 
quest ions we ask as academics. How  to achieve 
more innovat ion if  we assume that  innovat ion is a 
good thing. So what  mot ivates users to adopt  or 
reject  innovat ions? W hat  are the barriers? W ho 
innovates? And how  are the ideas shared around? 
How  can these innovat ions be supported? Are 
there policy inst ruments we could use? And how  
can they address specif ic challenges at  scale? It 's 
all very well having small networks or people 
tw iddling around on the farm, but  how  can they 
enable a much b igger t ransit ion to a more 
sustainable agriculture.

So w ith the t ransformat ion of agriculture over the 
years, there's been an evolut ion of ideas and 
perspect ives as well. Moving from the bot tom 
here, the technology t ransfer, the bot tom bubble, 
all t he way up to more of a systems view. 
Technology Transfer was an early linear approach 
that  focus very much on the ind ividual t ransferring 
technology or recommendat ions of packages of 
pract ices, concent rat ing so very much on the 
innovat ion it self, and provid ing informat ion. We 
can think of it  as an informat ion deficit  model if  
you like. If  we g ive farmers the the know ledge and 
the technology that  w ill be f ine. Then that  was 
crit iqued and found not  to be part icularly 
successful. Farming Systems Research as a new  
paradigm, where we int roduce part icipatory 
approaches and realise that  farmers themselves 
have know ledge that  we could use and that  the 
farmers generated and talk to each other and 
shared know ledge.

Moving on then to talk about  agricultural 
know ledge and informat ion, and then change to 
innovat ion systems and agricultural innovat ion 
systems. These are organisat ional frameworks if  
you like to help us understand how  those d if ferent  
know ledge f lows around. And know ledge and 
innovat ion are key here. So as we move up this 
embedded layer of circles, we moved from a focus 
on t ransferring informat ion around to t rying to 



build  capacit y and know ledge, to really thinking 
about  how  we can inst il learning. And then at  the 
very top, we get  to what 's called the 
socio-technical systems where we really zoom out  
from the ind ividual, and even the farm, and think 
about  the much w ider system and that  enables 
those innovat ions to emerge, and to be shared, 
and to be embedded and inst itut ionalised. And as 
you say, this was an in answer to a grow ing 
complexit y in the agricultural landscape as those 
w icked problems and those d if ferent  imperat ives 
on farmers in the farming community grew  
st ronger. And this has been accompanied by 
d if ferent  ideas and theoret ical thoughts about  how  
innovat ion happens and spreads. This seminal 
book by Rogers, f irst  published in 1962, but  
actually formed from ideas in the 40 s, in Iowa in 
America, where there are large studies of the 
spread of hybrid  corn amongst  Iowa farmers. And 
Rogers consolidated these various ideas, and 
developed the idea of d if fusion of innovat ions, 
which was premised on awareness and g iving 
know ledge to farmers, and then seeing how  those 
d if fusion of ideas spread. It  was a very successful 
theory. And in fact , the book is in it s f if t h edit ion 
now, and some of the ideas are st ill quite pert inent  
to today, part icularly his ideas about  social 
systems and sharing informat ion amongst  farmers. 
But  it  came from a part icular t rad it ion of focusing 
on the ind ividual and the technology it self  can be 
thought  of as quite top down, or, as I say, thinking 
about  informat ion as the only deficit .

Another t rad it ion, Farmer First , which some of you 
might  have heard of Robert  Chambers, from the 
1980 s, started to crit ique part icularly in the 
developing world, this not ion of just  g iving 
informat ion and technologies to farmers and 
expect ing them to adopt  it . And farming systems 
grew  out  of that . So this not ion of having more of 
a bot tom-up approach to innovat ion, encouraging 
social learning, encouraging part icipatory 
approaches between researchers, and farmers and 
extension workers more as a partnership.

And then we've moved on to think about  
innovat ion systems, draw ing from indust rial 
innovat ion systems, and theories from their 
evolut ionary economics as well. So these d if ferent  
bodies of work and t radit ions have fed into 
thinking an evolut ion of perspect ives over the 
years. Thinking about  these earlier behavioural 
studies then w ith the focus on the ind ividual in the 
technology, the quest ion really was then why 
won't  farmers adopt? W hat  are the barriers? 
We've g iven them all t he informat ion, we've g iven 
them the technology, you know, what 's, what 's 
going on? And a lot  of behavioural studies have 
looked into this quest ion and t ried to explain 
innovat ion and adopt ion in terms of various  
factors. But  it  became quite apparent  that  farmers 
weren't  behaving in a rat ional way. They weren't  
act ing as rat ional decision makers, or opt imizers. 
But  they were what  Simon called 'Sat isf icers'.And 
that  no single factor could explain ind ividual 
adopt ion. There are a lot  of pert inent  factors but  
nothing in part icular. And as Vanclay says, 't here's 

no such thing as a barrier to adopt ion, there's just  
only leg it imate reasons for non adopt ion'.

So, as I said, a lot  of behavioural studies have 
looked into various factors that  explain adopt ion, 
the uptake and the rate and the d if fusion and so 
on thinking f irst  of all about  democrat ic factors, 
educat ion, farm size, age of farmer, thinking about  
ext rinsic mot ivat ions. economic mot ivat ions, of 
course, are very important . But  also thinking about  
the int rinsic mot ivat ions, the at t it udes, the values 
and the ident it y. But  then it  became apparent  that  
community and society were also equally 
important . Farmers are embedded in their own 
cultural communit ies, they have cultural norms, 
they have habit s they developed, and they 
respond to social pressures as well. At  the same 
t ime, they're rest rained in their adopt ion of 
innovat ions by whether they own the farm or not , 
or whether they have to pay rent , what  kind of 
infrast ructure they've got , whether they're rich in 
capital, whether they have debt , what  their labour 
capital is, and where they are on the farm lifecycle, 
as well, whether they're about  to pass on their 
farm to a son, or whether they're just  start ing 
afresh in farming. And also where they are in terms 
of their know ledge system, if  you like, what  their 
peer to peer exchanges, where they get  their 
advice from, and what  their social system is.

So it  became apparent  that  it  was quite hard to 
predict  how  farmers behave when it  comes to 
innovat ions and whether they w ill adopt  them or 
not . And this is captured quite nicely in this p icture 
of an Amish community in America. I mean, who 
would have predicted this, that  they would have 
adopted the mechanical baler but  not  the t ractor? 
So there's a lot  of cultural, relig ious t radit ions, 
family t rad it ions and values their, and economic 
imperat ives, explaining that . 

So, adopt ion has been crit iqued, part icularly the 
linear technology version of adopt ion has been 
crit iqued over the years. The 'Rural Sociology' 
journal, 'Agricultural Extension and Educat ion, and 
more recent ly, FAO's work in innovat ion have really 
emphasised that  the farmer as the user of that  
technology has to be involved in the research 
system, and it  has to be part  of a collaborat ive 
network to succeed. Because we know  that  
farmers generate their own know ledge and share it  
between them. External innovat ions are never 
part icularly relevant  for small farmers, small scale 
farmers. Adopt ion rates have often been low. 
Farmers have been d isempowered by being part  
of a system they're locked into w ith high inputs 
and also a realisat ion that  innovat ion it self  is not  a 
simple on off sw itch. It 's not  a technological device 
or package. It 's much more than that . It 's about  
learning and adaptat ion, and it 's a complex 
process. We've also come to realise that  farmers 
are not  part icularly homoegenous, we can't  just  
talk about  a farmer. They're very heterogenous. 

So we've moved on, if  you can think back to those 
circles to the middle circle now  and think about  
innovat ion is a more networked act ivit y. This is 
addressing the more complex socio-scient if ic 



problems and requires mobilising this range of 
stakeholders w ith mult ip le perspect ives. So we're 
not  just  thinking about  the farmer now  we're 
thinking about  the farmers nteract ion w ith his 
agronomist , or w ith a policymaker w ith a supply 
chain cont ractor, w ith a retailer for example. An 
innovat ion now  is seen to produce more as 
co-produced as people bring their d if ferent  
combinat ions and know ledge together from 
different  sources. And the quest ions that  emerge 
now  is how  to get  these networks to work at  scale, 
how  to upscale them, that 's to embed them in the 
system and how  to out  scale them, how  to 
replicate them and d iffuse them.

So we moved from this very linear agricultural 
know ledge system view  where we've seen 
know ledge f low ing from research through 
extension to farmer, to something a lot  more 
networked, where all t hese actors are linked 
together and can form networks amongst  them, 
for example, accountants and input  suppliers, 
farmers and researchers might  be a network 
together, act ing together. And this is what  we call 
t he agricultural know ledge and innovat ion system. 
It 's quite a useful framework to understand what 's 
going on.

And moving on to that  very last  circle and the 
d iagram from earlier. I'm draw ing on the 
socio-technical systems.This sees innovat ion as 
much more of a technological, social, economic 
and inst itut ional combinat ion. It 's not  just  about  
adopt ing technologies. It 's about  new  social and 
organisat ional arrangements. New  rules, 
percept ions, procedures, inst itut ions can be 
thought  of as the rules of the game if  you like, the 
way things are done, and can explain how  we get  
stuck in certain regimes or certain ways of act ing.

So look away now  if  you have an aversion to 
complex models! But  I couldn't  not  ment ion this 
t ransit ion model, which came out  of the system's 
thinking. It 's called the mult i level perspect ive, and 
actually, it 's not  as complicated as it  seems. If  you 
think about  a t ransit ion as moving from one 
system to another, for example, from a 
convent ional agricultural system to a more 
sustainable one, you can think about  it  as arising 
out  of the interp lay of three levels. So start ing at  
the bot tom, we have the purp le arrows are the 
networks. Networks, bring ing together radical 
ideas amongst  d if ferent  groups of people, and 
working in protected spaces called niches ,and 
experiment ing and learning together. In the middle 
layer, we have the regime the status quo, if  you 
like. It 's stable. It 's created by those inst itut ional, 
technological economic d imensions I ment ioned 
earlier, and people are locked into it . So through 
this co-evolut ion of those d imensions, there's a 
lock in, and there's no ent ry to those networks 
from down below., except  when you can get  some 
sort  of tension in that  regime, and cracks, which 
those networks can f ind a route into. And often 
these are created by w indows of opportunit y, from 
the landscape level, that 's the top level. So for 
example, these are broad scale changes. If  we 

think about  the war, or an energy crisis, very 
top ical at  the moment . They might  create these 
w indows of opportunit y that  create a tension in 
the regime, in which these networks can f ind a 
route in and start  to change and reconfigure that  
regime. It 's a complicated idea, and it 's very 
funct ional and analyt ical and has been crit iqued a 
lot . But  it 's, it 's quite a nice framework to 
understand how  these networks might  make a 
change in a much b igger scale than just  rumbling 
along the bot tom here.

An easier way of looking at  that  is to take these 
three areas, hardware, software, and orgware and 
think about  innovat ion is a combinat ion of those. 
So software, we think about  that  in terms of 
know ledge, new  modes of thinking, and skills and 
competencies. Hardware are the technical devices. 
And orgware, the social inst itut ions and forms of 
organisat ion. And that 's what 's needed, really, for 
innovat ions to take off.

So just  pausing ,taking stock about  the whys, the 
whats, the hows and the whos. Just  things to 
remember. It  shouldn't  imply that  the technology 
t ransfer models all bad or that  networks and 
people cent red innovat ions are all good. That  
elements of each are important  for d if ferent  
circumstances. But  what  we really need to do is to 
challenge our assumpt ions and shift  t he frames of 
reference, which is why we have to think in 
d if ferent  ways. So draw ing on somebody quite 
famous and famous quote, I'm sure, we can't  solve 
the problems by using the same kind of thinking 
we use when we created them. And of course, 
there are some innovat ions that  are just  quite 
frankly inexplicable.

Okay, so I'm going to g ive you a few  examples now  
from my research. Well, I'll say my research, but  
actually all my research has been done in teams 
w ith my colleagues from CCRI. So from our 
research. And the sorts of quest ions we ask in our 
projects. The same quest ions I ment ioned earlier. 
W hat  mot ivates users to adopt  and reject  
innovat ion? W hat  are the barriers? How  are these 
ideas spread around? W hat  kind of peer to peer 
learning is there? How  the farmers themselves 
innovate and experiment? How  can innovat ion to 
address specif ic challenges at  scale? And how  can 
they be supported w ith policy for example? And 
how  can they lead to w ide scale t ransit ions? How  
can we bring about  a t ransit ion to more 
sustainable agriculture? The sorts of approaches 
we use. Part icipatory approaches often involve 
stakeholder engagement . We've talked about  
co-innovat ion, where we work together w ith 
farmers or agronomists, retail representat ives. 
Co-design, where there's a genuine co-design of 
technologies from the very beginning. Cit izen 
science. And then the sorts of methods we use 
w ithin those approaches. Interviews, workshops, 
focus groups or serious games, for example.

Here's a select ion of some European projects I've 
been involved w ith where we've answered some of 
those quest ions, or t ried to answer some of those 
quest ions, and looked at  d if ferent  aspects of 



know ledge and learning. These have been 
interd iscip linary projects, they bring ing scient ists 
and stakeholders together. And often our role at  
CCRI is to enable that  to happen. I've worked in a 
number of soil related projects where we've 
looked at  soil improving pract ices .at  looking at  
soil carbon management  and decision support  
tools, and more recent ly, as Jackie said, looking at  
p last ic pollut ion in soil as well. In the Valerie 
project , we looked at  t ranslat ion of research 
act ivit ies, carried out  co-innovat ion exercises w ith 
case studies across Europe. In Agri-Demo, we were 
looking at  peer to peer learning in research 
act ivit ies across Europe as well. 

In UK projects we've worked w ith all t hese 
organisat ions again, looking at  farmers, 
behavioural aspects and mot ivat ions. For example, 
what  are their mot ivat ions for joining 
agri-environment  schemes? We've looked at  
several iterat ions of agri environment  schemes 
over the years to answer these quest ions. 
Current ly working w ith d if ferent  universit ies across 
the UK to look at  how  perennial b iomass crops can 
be upscaled to meet  the targets that  the 
government  has set . So there we're looking at  not  
only the farmers personal mot ivat ions for grow ing 
those crops, but  also at  the system and how  it  
enables them to be grown at  scale across the 
count ry. And we've also worked w ith innovat ive 
farmers and the Soil Associat ion evaluat ing their 
Farmer Field Labs where farmers are working 
together to solve problems themselves.

I've also had the opportunit y to work on some 
internat ional projects. Recent ly, an OECD 
fellowship took me to Indonesia and Aust ralia, 
where I worked w ith climate smart  agriculture, and 
looking part icularly at  farmers experimentat ion. So 
farmer cent ric experimentat ion and what  that  can 
reveal in terms of bat t ling climate change and 
adaptat ion. And had the opportunit y to do some 
Brit ish Council sponsored research links 
workshops in Kazakhstan, Egypt , and South Africa.

So from all t hose examples, it 's quite hard to f ind 
one or two that  can I can share w ith you now. But  
the f irst  one I thought  I'd  talk about  which actually 
goes back to some of my PhD research was the 
t ransit ion towards non inversion t illage. To p lough 
or not  to p lough. So p loughing has a huge cultural 
signif icance in this count ry. It 's very funct ional. It 's 
been very effect ive in creat ing a seed bed, burying 
weeds. Farmers take great  skill and pride in a 
nicely p loughed f ield . It 's very skilled occupat ion. 
Ploughing matches happen every year around the 
count ry, where people are judged by their t idy 
but t s and other characterist ics and criteria.  
However, it 's hugely fuel and energy consuming, 
and labour consuming. And also by turning the soil 
over, oxid ises the soil organic carbon, so there's a 
loss of carbon there. 

So since the 90 s, also, in this count ry, at  least , a 
community of pract ice of farmers have been 
experiment ing w ith minimum or reduced t illage. 
Zero t illage, conservat ion agriculture, regenerat ive 

agriculture. There are d if ferent  combinat ions of 
those depending on how  much you d isturb the 
soil. But  the essence of it  is you don't  turn the soil 
over, you don't  expose the soil to oxidat ion. You 
save a huge amount  of fuel and labour. And that  
works part icularly well w ith very large f ields and 
farms, where there's maybe one or two farmers, or 
one or two labourers left  to do the work.

So those were the early mot ivat ions for farmers to 
experiment . There were no machines at  the t ime 
and often they t inkered around in their, in their 
garage and created their own. Or some of them 
were Nuff ield  scholars and had gone to New  
Zealand or South America or North America, had 
seen these machines and we're import ing them 
back again. But  as t ime went  on, they realised 
there were huge soil health benefit s as well. Soil 
organic mat ter really grew. Earthworm 
populat ions, soil b iology really was really 
enhanced by these act ivit ies. So this informat ion 
was shared around the community. There was a lot  
of experient ial know ledge. There was very lit t le 
support  from any of the advisory community 
because the advisors themselves d idn't  have the 
opportunit y to pract ice this themselves. And there 
was a lot  of crit icism from their neighbouring 
farmers who looked over the f ields or over the 
fences and tut ted about  the unt idy f ields and the 
messiness, because there are a lot  of weeds, and it  
really doesn't  look part icularly nice.

So there's this community that  was build ing and 
sharing informat ion over the years, and slow ly 
merging, and this is something I w rote about , I 
t hink, in 20 10 , about  the social and technical 
d imensions of this farmer learning. And then about  
three or four years ago, my PhD student , Kamilla, 
d id some social network analysis where she was 
able to go and interview  in this case, zero t ill 
farmers and talk about  their inf luences, and who 
their social network, who they networked w ith, 
who they got  informat ion from who was most  
inf luent ial. The b lue dots were the farmers that  
were interviewed. And the other coloured dots are 
their linkages like academia, agronomist , supply 
chain people. The depth of the line ind icates how  
inf luent ial the link is. So some of these farmers 
have their own know ledge systems, if  you like. Out  
on a limb here, this chap here has no mates at  all. 
These people in the middle are really inf luent ial 
and well connected. And these are the ones that  
have been doing it  for some t ime. They're the 
champions, if  you like. The passionate, no t illers, 
the sort  of person that  the other farmers w ill t urn 
to for informat ion. And this is a really nice visual 
descrip t ion of what 's going on. It 's a snapshot  in 
t ime because these networks change over t ime, as 
people on the edges become more confident  and 
move into the middle and themselves become 
inf luencers. But  I think it 's, it  port rays quite nicely 
how  some farmers are part icularly inf luent ial and 
can lead this community. And Kamilla published 
this paper in Agricultural Systems, about  the role 
of social networks.



And as the community has grown, the imperat ives 
have grown as well to save fuel, and to meet  
carbon climate targets and to think about  soil 
carbon. The extent  of minimum t illage has grown 
across the count ry as well w ith est imates of more 
than 50 % now  of arable land in England having 
some form of minimum t illage or no t illage 
happening on it . And I think we can map this out  
quite nicely. This t ransit ion, we're looking at  the 
software, the skills, the experient ial know ledge, the 
long term experiments that  farmers have been 
doing and learning together. And the orgware, the 
networks, the inst itut ional organisat ions, informal 
networking, but  also becoming more formalised 
through Groundswell which an event  now  that  
happens every year, we're about  30 0 0 , farmers 
at tend and share informat ion about  regenerat ive 
farming and non-inversion pract ices, and also the 
hardware. W hereas before there were very few  
drills availab le. Now, there are more than 12 on 
offer in, his count ry. So these have all come 
together to allow  this innovat ion to happen and to 
take off ,and mot ivated as I said, by these targets 
for Net  Zero, an interest  in soil carbon, and also 
these mot ivat ions to save fuel and labour. So that 's 
just  one example.

Moving on to the next  one, I'm draw ing on 
SOLINSA, which was a project  is quite old now. I 
think it  was 20 15 or so when it  concluded. A  
European funded project  that  looked how  deep 
changes could be made in the socio-technical 
systems to achieve sustainable agriculture. So 
thinking about  t ransit ions, and going back to these 
networks of actors and how  they experiment  
together at  the local level, and how  they can 
become sources of radical innovat ion, these niche 
if  you think back to that  d iagram. And the 
solut ions that  they propose they deviate from, and 
they're often resisted or stopped by the prevailing 
regime. The convent ional food system if  you like.

So in SOLINSA we looked at  seventeen d if ferent  
sorts of networks. Just  a few  examples here. In 
Sw itzerland networks of inst itut ions, advisors and 
farmers who are aiming to opt imise their own 
fodder product ion and minimise as inputs from 
outside and exports as well. In the Netherlands, for 
example, we looked at  care farming the d if ferent  
networks of farmers and policymakers from the 
health and the farming sector and how  they could 
connect  together. In Latvia, we looked at  the 
grow th of b iomass on farm as well by bring ing 
together these d if ferent  actors in the network. 
And we looked at  d if ferent  characterist ics of those 
networks as well. 

So taking you back to this d iagram again, our 
networks were rumbling along here at  the bot tom. 
So if  you think about  these networks here, they're 
rumbling along here, all t he t ime, some of them 
won't  work at  all, t hey'll drop off, some of them 
w ill manage to make a change in the regime here. 
And the changes in the regime are enabled 
because we have these tensions. We have 
consumer preferences for cert if ied food now. We 
have policy incent ives that  allowed b iomass, for 

example, and b iogas to be developed in Latvia. 
And at  the same t ime, we had these landscape 
changes, which created w indows of opportunit y, 
that  create an allow  these tensions, and therefore 
allow  these networks to emerge.

And our part icular role here was to look at  the 
interact ions between the niche and the regime, 
and quest ion, this very analyt ical framework, and 
g ive some theoret ical considerat ions to that . And 
think about  more of the personalit ies and the 
people involved and the sorts of processes that  
were going on. Because whilst  this is a beaut iful, 
funct ional analyt ical framework, it  doesn't  exact ly 
explain what 's going on in the networks, the 
personalit ies there, the linkages, and the anchoring 
that 's going on in the regime it self. So we were 
able to make some theoret ical cont ribut ions in 
publicat ions, but  also, quite important ly, some 
policy cont ribut ions at  the EU level. So these 
learning and innovat ion networks were actually 
quite foundat ional for the operat ional groups, 
which came out  of the European Innovat ion 
Partnership a few  years ago, which were 
supported by the second p illar of the CAP. So it 's 
nice to know  that  we've have some inf luence.

And then, f inally, to talk about  what  d irect ion next . 
It 's quite hard now  to p ick up Farmers Weekly or 
p ick up a journal w ithout  reading about  the fourth 
agricultural revolut ion, the d ig ital revolut ion, if  you 
like. So, agriculture has been thought  of in terms 
of agricultural one, two, three and four, where one 
was early mechanisat ion. Two is post  war 
mechanisat ion. And three, the Green Revolut ion. 
So d ig ital revolut ion can involve GPS t ractors, 
satellite imagery, sensors. It  can lead to a fully 
automated farm. And that 's what  we call smart  
farming. And we've been looking together w ith 
colleagues at  the implicat ions of d ig ital farming for 
the farming community because as a revolut ion, 
this is going to have quite signif icant  
consequences. W hether they're going to be 
posit ive or negat ive, has been a topic of 
conversat ion. So we can have quite light  touch, if  
you like d ig ital agriculture, elect ric t ractors, or 
robot ic weeders, or sensors on drones above the 
crop, or something that  becomes fully automated 
where the farmer, there's a vision of the farmer 
sit t ing in his off ice, becoming almost  a cyborg, and 
running the farm from there.

So there are clearly implicat ions of this in terms of 
know ledge, not  only for the farmer himself, losing 
his experient ial and tacit  know ledge of how  to run 
the farm and his own decision making cont rol as 
well. But  also those that  surround him. The adviser, 
for example, w ill have to rethink their professional 
ident it y and the farm family and all sorts of other 
relat ionships and power relat ionships that  the 
farmer has. And we were able to conduct  some 
work using a priorit isat ion exercise w ith 
stakeholders across the UK. asking what  were their 
priorit y research quest ions for d ig ital agriculture. 
We had about  195 quest ions submit ted from 45 or 
so stakeholders across the UK and analysed these 
into seven themes. I haven't  got  t ime to get  into 



t hem now, but  of the priorit y quest ions, there are a 
few  examples here that  ref lect  the kind of 
concerns that  people have at  the moment  about  
where d ig ital agriculture might  be taking us. So for 
example, how  can data sharing be underp inned by 
a governance system which takes cares of ethical 
concerns? So ethics is a really key concern here, 
because of the data capture and the commercial 
interests of large companies. W hat 's the value that  
farmers get  out  of using these data compared w ith 
more t radit ional datasets and intuit ive forms of 
decision making. W hat  is the  value to the farmer? 
W hy don't  they st ick to their usual day to day or 
heurist ics of their youths. And then what  are the 
likely effects of d ig ital technologies on farming  
ident it ies, and on the power and know ledge 
relat ionships between farmers and other food 
actors? That 's just  an example of the 27 priorit y 
quest ions that  emerged. But  it  was it  was a 
fascinat ing exercise. And there's certainly a lot  for 
researchers to do there in the future.

This was a collect ive paper we had published 
recent ly in Land Use Policy. So priorit isat ion 
exercise, allowed us as stakeholders to publish this 
paper as a collect ive group of academics. And that  
raises quest ions about  responsib le innovat ion. 
Responsib le research and innovat ion is very 
top ical now  because we need to ask what  sort  of 
future do we want  not  only w ith things like d ig ital 
agriculture and smart  farming, but  b iotechnology 
as well. GMO crops were a topic of conversat ion a 
few  years ago. Do we want  the same. Do we want  
the business as usual? Do we want  to reinforce the 
indust rialised models of agriculture where there 
might  be d isempowerment? Ownership and 
cont rol of data were real concerns. The loss of 
know ledge and autonomy on the farm and the 
d ig ital d ivide where you have some haves and 
some have not . Some farmers won't  be able to 
engage in d ig ital agriculture at  all. And this is quite 
a telling quote. It 's a commentary by Nature, about  
when Monsanto bought  Climate Corporat ion a few  
years back, which is a weather predict ing service. 
Monsanto is hoping that  adding detailed climate 
data to the mix, no doubt  via elect ronic delivery to 
farmers, GPS, and precision ag machinery and 
record keeping systems, w ill be one more reason 
to st ick w ith the b ig M. So it 's about  this data 
capture, power and cont rol of the farmer that 's a 
real concern. 

Or do we want  a d if ferent  sort  of future where 
technologies can enable agriculture, ecological 
futures, they can provide act ionable know ledge for 
farmer decision making, they can support  
networking communicat ion, farmers can share 
their know  how  their experiences and data and 
farmers themselves can be co-curators or 
co-creators of this know ledge. And there's some 
great  examples of something called 'farm hack', 
which emerged out  of America, where farmers 
themselves have taken cont rol of that  data and are 
steering their own future. So to achieve this, not  
only do we need to incorporate the user 
perspect ives into the development  of these 
technologies, and make sure we have these 
collaborat ive networks, we also really need to 
think about  responsib le research and innovat ion, 
which is about  ant icipat ion, ant icipat ing what  the 
future might  bring, being inclusive, being 
responsib le and responsive.

So, the end. Conclusions. I think I can just  conclude 
by saying and reminding you that  innovat ion it self  
is a social process. It 's a socio-technical process. 
It 's just  not  about  adopt ing technologies. It 's not  
value free, we need to be responsib le and think 
about  the innovat ions of the future. And as a 
researcher, working in innovat ions, and 
part icipatory approaches, you get  to meet  some 
great  people and get  invited to some great  part ies. 
Of course, innovat ions are all around us all t he 
t ime. If  you think back to the mult i level 
perspect ive. A long the bot tom, those niches have 
been there all t he t ime rumbling away and some of 
them are just  forgot ten or not  even not iceable. 
And of course, some of them just  don't  f ly. And 
that  comes back to my early p icture. This p icture 
is called...does anybody know? It 's The fall of 
Icarus in the Landscape. So if  you look very 
closely, you w ill see a pair of legs here, where 
Icarus has d ived into the sea. And the point  being 
made is that  life goes on as normal, lots of things 
are happening around you, and you don't  not ice 
these d if ferent  act ivit ies going on. So we don't  
not ice all t he innovat ions that  are there, that  are 
cropping up and then failing in the background. So 
it  just  leaves me to say, thank you very much to my 
support  team CCRI. This is a very old photograph, 
and I apologise to those who aren't  in it , and in 
part icular, the family.
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