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Hello my name is Joshua Ramisch – I’m not an agronomist but some of my best friends are.  My paper 

(I’ll call it a paper even though it is really still a work in progress) is entitled “Where’s the gap?”, which is 

about the social construction of yield gaps and their importance in Kenyan small-scale agriculture.  I’ve 

been thinking about this topic for a long time – probably close to 20 or 25 years, ever since I started 

visiting researcher-managed experimental plots and wondering what these beautifully groomed little 

plots, micromanaged and lovingly tended like a Japanese woodblock miniature print, actually had to say 

and whether we could improve their contributions to the messy world outside their boundaries. 

The deployment of agronomic yield gaps in policy discourse has been contested elsewhere (Jim has a 

good paper on this from 2012).  My paper addresses a more fundamental question: to what extent are 

the stated gaps between target and actual yields themselves problematic?  I take my lead from recent 

reviews (by Grassini , van Bussel or van Ittersum and their colleagues) that suggest yield gap models are 

powerful but ultimately only as strong as the quality of the input data, a challenge which increases when 

global models (for example, the Global Yield Gap Atlas) are downscaled to specific locations.  For the 

Kenyan context, I was curious about the origins (the social, geographical, agro-ecological origins) of 

these yield gap data.  There are three challenges here: the erasure of different factors, errors with actual 

yield calculations, and a misunderstanding of the motivations for the apparent “underproduction” of 

farmers’ actual conditions. 

I want to start with a theoretical conception of what a yield gap is. I’ll talk about specifics in a moment, 

but in a nutshell, crops perform better and yield more under researcher-managed conditions than they 

do in any other contexts.  This difference in performance reinforces perceptions that particular 

combinations of crop varieties and managements represent “best practices” that should ideally be 

replicated by farmers interested in improving their own production.  They also shore up knowledge 

claims that justify agronomic research as an important contributor to food security and rural 

development. 

The yield gap is an example of what Bruno Latour (here’s the social science) calls a striving for “optical 

consistency”, the measurement and depiction of something as an image that can be translated from one 

setting to another for comparison. It might be meaningful and important for policy to consider the 

difference between two equivalent things because these have the same optical consistency.  A good 

example would be the “gendered wage gap” between the wages that women and men receive for the 

same job. 
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But like every ideal, the target yields obtained from (or simulated based upon) “best practices” are 

problematic.  Let me use a visual analogy, an aspirational ideal that might at first seem ridiculous…  

David Beckham in his underwear, circa 2008. Not everyone in this 

room might wish to be (or to get together with) Becks but this image, 

with all biotic stresses effectively controlled represents a theoretically 

optimal realization of a human male genotype. But what is present in 

this carefully staged and selected image and what is left out? 

I would argue that a modeled “theoretically possible yield” modeled 

from experimental plot data and a picture of Becks in his underwear 

have more in common than is immediately obvious.  First, there is the 

staged and selective element.  Even Mr. Beckham, on most days of the year, and probably even most 

photos taken during that shoot, did not look as “theoretically optimal” as he does here. In agronomic 

terms, this would be the discrepancy between a model’s calculated possible yield and the yield actually 

attained on station in a given year. In their 2013 review, van Ittersum and colleagues compared several 

methodologies and concluded that the application of crop growth models allows for the most robust 

estimation of potential yield. This makes sense: if primary data are messy (you don’t look like the 

idealized Beckham) models can still be calibrated and validated to reproduce genotype × environment × 

management interactions, and, therefore, capture spatial and temporal variations in potential yield… 

“Photoshop”, if you will, to smooth out the zits, wrinkles, or unflattering shadows. [4:54] [5:03] 

Let me speak a bit more specifically about the primary data of these “optimal” yields in Kenya.  Before I 

talk about the contestable nature of the husbandry factors under consideration, let’s think about the 

sensitivity and the scaleability of small plot data.  I have been going back to the colonial origins of the 

maize breeding and husbandry trials which would later become the National Performance Trials.  These 

use randomized complete blocks with 4 replicates, on plots measuring 5 x 5m. A variety is tested in 8-12 

“environments” of year, season, and site combinations, for 2-3 years. The formal system’s reports show 

important inter-annual coefficients of variation, and as a result many authors treat years as distinct sites 

to reduce the statistical burden of multifactorial analysis. 

Planting densities vary by agroecological zone but once you exclude border rows and thinning most 

primary yield data are derived from 27 to 48 plants per replicate, so 108 to 192 plants in total. On the 

one hand this narrow base is sensitive to significant variation arising from lodging and other losses, on 

the other hand, the intensive husbandry and attention (weeding, top-dressing, rodent & pest control, 

other sprays) given to these small populations represents an unusual combination of labour, capital, and 

chemical inputs that would not be economic (or sustainable?) outside of the highly subsidized research 

context. In short, although these potential yields are obviously attainable – as monocrops, on the best 

managed, small plots of research station land – it is harder to believe they could be scaled up across 

larger areas either on or off-station. 

Besides these issues, it is worth returning to the issue of variability.  Coefficients of variation are not 

necessarily reported in statements of potential yield, but they are high in the reported on-station yields: 

up to 30-40%. Laboso & Ng’eny (1996) found tenfold differences in potential yields range across the 

David Beckham's iconic Armani ad (2008) 
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national trial sites (1.1 to 11.6 Tha-1).  The CVs of lower rainfall sites were 1.5 to 2.0 times higher than 

medium or high potential sites – so, the drier and more marginal the sites, the more unreliable the 

predicted potential yield.  

So what about the comparator for our ideal: you and me to Mr. Beckham? There are two issues here: 

the assumptions about why farmer practice (or practices, let’s be fair) “under-produce” versus the ideal, 

and actual errors in calculating those yields that might underestimate farmer productivity.  The biotic 

and abiotic factors controlled for in the ideal yields focus on planting date and density, weeding, and 

fertilization rates with N and P. These assume that farmers lack the knowledge, capital, or inputs to farm 

effectively.  But from survey work conducted in western Kenya we know that farmers plant late (for 

example) for many reasons:  

 The early rainy season is a time of greater illness and consequently cash obligations (especially 

for sick children) that compete with purchasing inputs;  

 Cash-poor or labour-poor households (ones with migrants living outside the rural areas) often 

have to earn money or food by working on neighbouring farms when the rains come before they 

are able to work their own land.   

 Climate variability makes some farmers hesitant to plant early since interruptions in the early 

rains appear to be more common.   

 Finally, households whose maize ripens earlier are put in the difficult social position of having to 

provide food assistance to hungry neighbours: there is a strong disincentive in a very unequal 

community to be the first one with maize – “They will steal from me” or “We’ll have none for 

ourselves”.  

There are other social factors we could consider: the market dynamics that demotivate farmers from 

increasing their harvests to coincide with the times of year when the prices are lowest, the small land 

sizes which make even a doubling of yield something that only moves a family to four months of food 

security from two.  Or the complex decisions about splitting efforts and risks in a bi-modal rainfall 

system and not just focussing on a single crop all the time. 

But beyond these issues, farmers’ “actual” yields may also be poorly described.  Since not all maize is 

commercialized, especially by smallholders, national level data in Kenya are based on estimates scaled 

up from on-farm samples to supplement the sales figures.  These data are mostly collected near to 

research stations and major markets but rarely involve large sample sizes. Several KALRO staff told me 

there is only limited control in these measures for variations in moisture content.  This might actually 

sound like it overestimates farm production except for the fact that a lot of maize is harvested green to 

be roasted, especially where there are hungry children. This production is not included in national 

estimates.  On-farm production is prone to even greater spatial and temporal variability than is reported 

on-station, suggesting that aggregated average data probably obscure pockets of productivity that might 

actually (on a small area within a whole farm) come close to attaining the experimental plots’ potential 

yields.  In other words, there might be very little gap between the productivity of the best parts of a 

given farm and the best estimate (from on-station data and models) of potential productivity. 
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I would like to close with a thought experiment: a challenge for you.  I want you to put Beckham’s 

clothes back on (poor silly, chilly man) and imagine a more useful ideal expression of our potential 

productivity. We want to know if a given technology has anything to offer farmers but we don’t want to 

oversell its virtues or discount farmers’ actual goals and productivity. I asked at the outset “where’s the 

gap?”  Well as I close, I want you to draw me a picture (however you want to portray it) of the gap – or 

the probabilities – or the variability that it would be more useful to capture and communicate…  

 

 

[DRAFT VERSION FOR CONFERENCE DISCUSSION: Full paper will be available soon, upon request] 


