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PRESENTATION

Julie MacCartee:

Good morning, everyone. Thank you all for joining us here today, and thanks to
those online also for joining us via webinar. My name is Julie MacCartee, and |
am a knowledge management specialist at the USAID Bureau for Food Security.
And I’d like to welcome you to the March Ag Sector Council seminar entitled
Food Security in a World of Natural Resource Scarcity: The Role of Agricultural
Technologies.

And we’re very excited to have Mark Rosegrant with the International Food
Policy Research Institute here to discuss a recently released report that uses a
new data model to measure the impact of 11 agricultural innovations. And we’re
also excited to have Julie Howard with the USA Bureau for Food Security giving
an introduction.

And I'll pass it over to them in a moment, but, beforehand, just a couple of our
usual housekeeping issues. We always like to ask folks to silence your cell
phones just so that they don’t interrupt the speakers. So if you wouldn’t mind
doing that if your cell phone is not currently silenced. However, you’re welcome
to keep your cell phones handy if you are a Twitter user and would like to tweet
along with this even today. We use the hashtag #agevents here on the screen if
you’d like to tweet along.

And if you’re joining us online, we definitely encourage you to use Twitter, but
we also encourage you to share your experiences and your resources in the chat
box. There’s a lot of great discussion that happens in our online chat boxes. And
just a shout out and thank you to the Knowledge-Driven Agricultural
Development team who are facilitating the webinar today.

Also, we ask, generally, that you hold your questions until the end so that we can
pass around this microphone for recording purposes and also so that the online
participants can hear your questions. This session is being recorded, and so we’ll
be sure to send out the recording transcripts, all of our resources to everyone who
joined us today.

This document was produced for review by the United States Agency for International Development. It was
prepared by the Feed the Future Knowledge-Driven Agricultural Development (KDAD) project. The views
expressed are those of the author and do not represent the views of the United States Agency for
International Development or the United States Government.



Julie Howard:

Male Voice:

And, lastly, there are some surveys on all of your chairs. Even if you’ve filled
out the surveys before, we always request that you fill them out again just to help
us get a better gage on our participation and just help us adjust these events for
the future to serve you better. So you can fill out during the presentation or at the
end. And if you’re joining online, you’ll see some polls during the Q&A portion
in that regard.

And very lastly, just one upcoming event to let you all know about: here in this
room, actually, tomorrow there is an MPEP seminar entitled Smallholders in
Value Chains: Evidence on Scale, Productivity, and Benefits. That’s another
seminar run under the KDAD or Knowledge-Driven Agricultural Development
contract. If you wanna register for the webinar, you can do that MicroLinks.org.

All right. 1 think we can go ahead and get down to the business. Oh, and just —
sorry, one quick shout out also to Deb Carstoiu and Alex Rinkus from CropLife,
Nila Chittun from IFPRI, and John McMurdy from the Bureau for Food Security
for helping us get this event conceived of and rolling today. All right. I’'m gonna
go ahead and pass it over to Julie Howard, our chief scientist with the USAID
Bureau for Food Security.

And welcome everybody who’s here with us in the room, and welcome to all the
online participants. So we’re really excited today to have Mark Rosegrant of
IFPRI here with us, and more on Mark in a moment. He’s going to present their
results of their new report report Food Security in a World of
Natural Resource Scarcity, work that was funded by CropLife. And this is a
study that measures the impacts of agricultural innovation on farm yields, prices,
hunger, and trade under various climate scenarios in 2050 and identifies practices
that could significantly [break in audio].

So | just wanna talk for a minute, even though this study was by CropL.ife [break
in audio] it’s already [break in audio]. Many of you may be familiar with —

[Crosstalk]

I’m sorry. Can you just the mike —



Julie Howard:

Male Voice:

Julie Howard:

Yes.

— closer to your mouth. Thank you.

Okay. How’s that? All right, thank you. Many of you may be familiar with the
Feed the Future research strategy, which we put together. USDA and USAID
held wide consultations with US university community, the CGIAR, our
developing-country agricultural research partners, and others. So that was
released in 2010.

And it was a little bit, I think, over the horizon in its thinking at that time,
because the overarching goal of our research strategy is exactly sustainable
intensification as an important way that we need to think ahead to address the
consequences of coming climate change — actually climate change that we’re
already seeing. So I think we’ve been very busy with John and Rob Bertram and

in sort of reframing our research programs around that guiding
research strategy.

And over half our resources are devoted to things that address climate resilience
— climate resisted varieties of wheat, insect resistant, disease resistant varieties of
cereals as well as legumes and horticultural crops. And more than just climate
resilient varieties, we’ve also put quite a lot of attention to what are the
management practices that are gonna be important for smallholder farmers —
water management, integrated pest management, better use of fertilizer,
integrating legumes, triple-cropping legumes to improve soil fertility — all of
these things.

And I think what we’re seeing in this report is the beginning of a validation —
strong validation of this approach as very, very important to our most important
beneficiaries, the small holder farmers in the field. These are going to be special
important — especially important technologies to help them deal right now and
into the future with the impacts of climate change. So that’s one way that this is
already proven useful to us. In fact, I’ve already passed a copy of your report to
the administrator.



Second, I think this is the law of unintended consequences, but really the funding
from CropLife and IFPRI undertaking this study came at exactly the right time
for USAID. We and Feed the Future and the Bureau for Food Security have
really put a great focus over the past 12 to 18 months on scaling agricultural
technologies. About 14 months ago, the administrator, in an address at IFPRI
headquarters, laid out a challenge, said, “The most innovative technologies in the
world don’t really count until they get out to farmers’ fields. So how can we
work together, US universities, CG community, and our developing country
partners to make sure that new technologies are adopted by farmers at scale?

So in following up to the challenge, we’ve really been working hard, and IFPRI’s
been a tremendous partner to us in this area, trying to figure out which countries,
what technologies are going to be most important to be focused on, and where
are those technologies likely to have the biggest payoff.

And it happens that the modeling — this very innovative model that Mark’s gonna
talk to us about today is exactly helping us. It’s already helping us work with
countries and work with some of our partners, like the Alliance for a Green
Revolution in Africa, and sit down with countries and say, “Here’s what we think
could happen with this package of technologies. Here’s where we think it’s most
important to concentrate on and water management.” So it’s really
helping, even right now as we start to think about where do we prioritize our
scaling resources and energy. So thank IFPRI and thank you CropL.ife for that
important unintended consequence that’s having, I think, already a measurable
payoff.

Okay. So now to introduce Mark Rosegrant, and | actually feel like for most of
this audience probably, Mark, you don’t need much of an introduction. Mark
directs the environmental and production technologies division of the
International Food Policy Research Institute. [Break in audio] CGIAR center
[break in audio] in Washington. Mark holds a PhD in public policy from the
University of Michigan, and ’'m a Michigan State person myself. And, yeah,
okay, all right. I’m gonna like rush quickly through the rest of this, but, anyway,
I hope that we don’t end up the Final Four this year. Oh, my gosh. Oh, dear.
Okay.

So Mark directs a research portfolio on climate change, water resources, looking
at impacts of crop genetics. So all of these things that really are critical in
addressing the impacts of climate change. He’s the author of seven books and



over 100 referee papers in agricultural economics, water resources, and food
policy. So Mark and his work are really at the cutting edge of this multi-
disciplinary approach [break in audio] natural resources that we’re all looking to
at the moment.

So we, at USAID and Feed the Future appreciate Mark and his team’s work.
He’s also appreciated by his colleagues. He’s a fellow of the American
Association for the Advancement of Science, AAAS, and also a fellow of the
Agricultural Applied Economics Association. So, Mark, thank you and your
team for this work and really look forward to hearing your presentation today.

Mark Rosegrant: Very happy — in fact, wasn’t completely an accident this has worked out that we
—as we were developing this, we certainly had our eye also on our other work
that we were doing with USAID and then support that AID has provided for this
kind of work. So I'm glad it has been working out, I think, quite well.

So let me just start out by also giving the attention this was a big team effort.
You can see the authors of the report as Julie mentioned, it’s very much
multidisciplinary, so we have crop modelers, agronomists, plant pathologists, as
well as economists in this project. And I think that’s why one of the — we take as
one of the strengths of the project.

So let me start this with a quick overview of the project. I guess I don’t have to
tell this audience so much, but we do a lot of work on looking at the future in a
form modeling sense. And our analysis shows that these multiple threats that
we’re facing, including climate change, water scarcity, biofuel demand, which
should — is — continues to divert land away from food production as well as
significant growth now in income, including now in Africa where there’s a very
rapid growth in — much more rapid growth in income, which income growth, at
least a high propensity to consume more food because in Africa, they’re moving
from fairly low levels of consumption.

So Africa is becoming now a big driver and also for food demand and population
growth is still high. And, again, Africa is the key here. As much as 80 percent of
the growth in the world’s population between now and 2050 is projected by the
UN to be in Africa. So that’s another — that’s a scary result that shows where
some of the need is.



So we think that that is going to lead to continued high food prices, including
increased prices from now to 2050, both for cereals, wheats, and other key crops.
In addition, the land is — environment is under threat because of the need to grow
more food. There’s lots of pressure on land, on environmental preservation,
potential for significant reductions in forest area unless we can get more
sustainable growth and productivity as well.

There’s a lot work that’s already shown over the years that improved investment
in agriculture research leading to technological change is a huge game changer in
terms of co-investments and productivity growth. But what we’ve seen that
there’s been insufficient work on trying to tease out the — sort of where should
that research dollar be allocated. So what we’ve tried to do with this report is to
look at much more disaggregated impacts of specific technologies by country and
even below country level. A lot of the analysis here is done at actual pixel level,
which I’ll describe in a moment. So it can also be disaggregated not only by
country, but by

The work specifically is — it’s both a global approach, so we do cover the whole
world, but we also, of course, cover regions, countries and even some national
results. We look here at 11 technologies, and these include, as Julie had
mentioned, kind of farming systems or management techniques, such as no-till,
integrated soil fertility management, organic agriculture, precision agriculture,
and then combinations of inputs and managements, such as crop protection.

We looked at two higher-tech irrigation strategies, drip and sprinkler irrigation,
as well as water harvesting. And then we also looked at genetic improvement
through drought tolerance, heat tolerance, and nitrogen-use efficiency as
additional technologies that we evaluated. The assessment includes three main
staples: wheat, rice, and maize.

So just quickly to give an idea of — through these no-till, of course, is using
techniques with little or no soil disturbance in combination with tension of crop
residues, crop rotation, use of cover crops. ISFM includes a combination, trying
to use — not — complete removal chemical fertilizers, but a combination of those
of crop residues, newer composting techniques, again, to try to improve soil
quality over time as well as yield.



Precision agriculture includes GPS-assisted delivery of Ag inputs. But also
we’re looking here not only the big high-tech tractors in Brazil and the United
States, but lower-tech — lower-level technologies of smaller-scale practices that
still do manage to take into account the field parameters from input to delivery to
plant spacing water applications.

Organic agriculture is, of course, self-explanatory, without use of manufactured
fertilizer, pesticides, et cetera. We look at water harvesting, which is, again,
water channeled to crop fields through small-scale or large-scale

Drip irrigation, where you — a small discharge directly around each plant

. Again, here, this can be not only high technology, but things such as
plastic tubing that’s used frequently, for example, in South Asia to distribute
water. Sprinkler irrigation, again, is both pressure — water distribution through
pressure from a pipe network, and, again, both here we’re using — talking about
both the center pivot kinds of irrigation here in the US, but also smaller-scale
micro-sprinklers in developing countries.

Heat tolerance are improved varieties, showing characteristics allow plants
maintain yields at higher temperatures. Drought tolerance is — incorporates
characteristics that allow plants to have better yields compared to regular
varieties. And then nitrogen-use efficiency, where you get more bang for the
fertilizer buck so you have higher yields at any given fertilizer use or you can
reduce fertilizer use while retaining yields. And crop production, there are three
types on pests, plant — and plant diseases, weeds, and other pests.

The modeling is done using primary two link models. One is the VSAT system,
which is an Open Source crop-modeling system biophysical model, which
assesses impact of technologies or technology mixes on productivity and
resource use. And I’ll show you in a moment a little more of how that’s utilized.
And then that’s linked to the — IFPRI’s impact model, which is a global
economic agricultural model which assesses changes in productivities due to
technology adoption as well as to a wide range of other investments and policies
____canestimate food production, consumption, trade, food prices, calorie
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availability and various measures of food security. And it solves on an annual
basis out to 2050.

It is a very high resolution especially for a global model. It’s a 60 by 60
kilometer grid, which is also 0.5 degree or 30 arcminute grids, which — so there’s
like — the world is divided up into 95,000 grids, of which about 21,000 have rice,
wheat, maize and/or a combination of those. We’re essentially solving for the
impacts of these technologies in each of these 21,000 cells where the crops exist.

We start — we compare the technology scenarios with a business-as-usual
scenario, which, broadly speaking, continues rates of investment from what they
have been in the last decades but also updated with what we know of plans for
future investment in agriculture research and irrigation policies, such as biofuel
mandates. You can see there some of the characteristics of the business-as-usual
scenario. So we start essentially the levels of fertilizer existing now, but with
some trend growth __irrigation and existing planting density and planting
windows, conventional | etcetera.

The technology scenarios then, we go into the VSAT model and tweak the
various parameters that are affected in this crop model to represent the changes
that are brought about by the technology scenario. Then we also look at rates of
adoption over time of technologies based on yield and profitability of those
technologies.

We look at two different scenarios — climate change scenarios to make sure that
the results aren’t driven by just the climate change scenario. The one I’ll show
here is Maroc A1B Scenario. And that’s about a — was considered a fairly high
rate of climate change during the IPCC course assessment. It gets abouta2toa
little bit more than 2 degree centigrade change in temperatures between 2000 and
2050. That’s probably now a relatively low level actually, or low to moderate
level based on current

Just an example — we don’t have time to show, of course, all these different
technology specifications, but just to look here at the drought tolerance to give a
sample of how we do these interventions within the VSAT model. So drought
tolerance is a model with a combination characteristics, first off increased root
volume, which show we increased the root growth parameters within the — each
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of the crop representations. And we have — had root water extraction capability,
which is implemented by decreasing lower limits of available soil and moisture
parameters, allowing them to access additional root water.

And then for maize, another important parameter that’s on is reduction in
the — what’s called the ASI or the antithesis to silking interval, flowering to
silking interval, which is the period in which maize is particularly susceptible to
drought. So we implement that by having change in the to
implement a lower level of sensitivity to growth.

Results are then taken from the VSAT model. Our — again, we can — there, we
implement the technology strategies and these highly differentiated yield effects.
Then, we plug in the changes in yields over time from that VSAT model into the
impact model, so you shift the rate of exogenous growth in crop yields to
represent the technology change and then can estimate over time the difference in
the economic outcomes due to that technology intervention in the impact model
generating supply and demand, trade, food prices, and food security,
malnutrition as well.

So let’s move on to some of the key results. Again, we have to show these
mainly at a fairly aggregate level, given the time, and the book shows a much
more detail geographically as well. Let’s look at first then at the global results.
So these are from the crop modeling. So these are the potential increases in yield
based on the physical changes in the crop model that are introduced by the — by
these technologies _ showing here maize, rice, and wheat.

We start out — important one to point out is drought tolerance, which looks fairly
modest here. You get a 5 percent higher average yield of maize in 2050, 6
percent for maize, 2 percent for rice. Important to point out, first of all, that’s
actually a positive fact that it’s a positive value at all. A lot of previous analysis
has thought that you would actually get an average lower yields from drought
tolerance varieties than you do from standard varieties, because you’re giving up
a little bit of yield potential for the drought tolerance, but our results don’t
support that.

And moreover, it’s worth noting that these do represent average climates that
we’re dealing with. So we’ve run the drought tolerance. Also, with simulating
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drought scenarios, maybe get as much as 20 to 30 percent higher yields using the
drought tolerance varieties than you do the — with standards susceptible variety.
So you get significant — you get higher average yields, but significant protection
for drought.

Heat tolerance comes out as very important, especially, of course, for maize and
wheat, and that’s, of course, probably because of climate change. These
counterbalance a lot of the negative impacts of climate change if you can
implement them effectively. Integrated cell fertility management is also one of
the very substantial improvements. Nitrogen-use efficiency, especially for rice,
is high, but also very substantial for maize and wheat.

No-till — I guess if | have — if there was a surprise to me the high level of impact
of no-till would probably be the biggest surprise, ‘cause we looked at it — this is
because in our implementation of this, we do assume that you were maintaining
this practice throughout the time period. So it’s essential, in fact, that you do
that, that it’s a long-term practice. It can’t just be while you do it for three years
and then farm policy changes so you plow under. So you --- a lot of that yield
impact is lost if you end up using no-till just intermittently. So it really is
important that it’s maintained

Precision agriculture came off as very positive. And we find it has significant
potential in South Asia and parts of Africa as well. And you’re, in fact, seeing

precision agriculture already moving in . I think that’s a story that — five
years ago, people would tell me, “Why would you even think about precision
agriculture. It’s never gonna happen .7 Well, it’s already happening. And

my guess is [break in audio].

The next three — the irrigation scenarios don’t end up having major impacts on
yields, but that’s because in the assessment we do, the main outcome turns out to
be a saving of water in the given unit where ___analyzing rather than a yield
increase, and I’1l touch on that in a later slide. Organic agriculture actually
comes up as negative. Didn’t show on the scale here. There is a yield penalty
from the analysis we’ve done and confirmed by the literature  special
literature review that you are going to pay a price if there’s yields for these three
crops from organic agriculture.
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Male 2

Mark Rosegrant:

Male 2:

Mark Rosegrant:

Crop protection again comes off as a very strong, positive disease,
insects, and weeds all have substantial gains across the three crops. And if
they’re implemented on an integrated basis, we’d have then very substantial
increases across these crop protection options. Yeah, sure.

these are average across the entire area —

Yeah.

Yeah. These are — yeah. And we do have maps. I think they’re in the annex to
the report. We have maps that show at the pixel level where things are
happening. And we also have — for example, here, we broke that down at least
by a number of regions. So, again, here, we’re just looking at three of the
technologies — nitrogen-use efficiency, , and no-till to get an idea of
where some of the big impacts are.

You can see that Central America has a very substantial impact. It’s an area
where there’s a lot of relatively poor practices and low yields. But, overall,
you’re also seeing in Africa, the African regions — North Africa, Southern Africa,
in particular, very large potential increases from these __ technologies, probably
not surprising given the relatively low level, but | think it was a very important
confirmation to us as well.

Other regions that was — substantial impacts at least for nitrogen use
efficiency and no-till, for example, is South Asia, West Asia is also — has a very
substantial yields . North America, in there we see — as you can see,

there is potential for substantial yield gains from these technologies.

Looking also then — Iet’s look at drought tolerance, heat tolerance, and crop
protection. here. See, again, this in terms — drought tolerance is
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relatively low. The averages are somewhat higher in outer regions, such as East
Africa and West Africa.

Heat tolerance is strong almost everywhere except in parts of Europe. And,
again, we see very substantial impacts in North America, and that’s partly
because of — in this climate change scenario, we see maize gets hit very hard in
the in particularly with very negative impacts on maize yield. So the
heat tolerance helps counterbalance that negative impact on crop yields. South
Asia, again, has a very large increases in yields due to heat tolerance, again,
which makes sense, again, given the impact of climate change in South Asia.
Many others, as you can see, have substantial impacts.

Crop protection again is very solid across the board. Again, Africa and Asian
regions do particularly well in terms of percentage increases.

So let’s get back to the issue I mentioned in terms of first on impacts on nitrogen
use. So we looked not only just at the yield impacts, but, where feasible, we
looked at the impact these technologies on nitrogen use efficiency. In a moment,
I’ll show you water results.

And here, we’re looking ~ nitrogen use efficiency and the no-till option.
And here, you see that these not only have significant yield impacts, but also are
very positive impacts in terms of saving of nitrogen. So, again, the no-till comes
off as very strong. Just an example of how to interpret this with irrigation _____
wheat, so implementation of no-till would save about 29 percent of water and 29
percent more nitrogen according to

Okay. So and you can see also substantial improvements in nitrogen-use
efficiency, which you’d expect, obviously, but perhaps even more effective than
we thought it would be when you implement the genetic gains in nitrogen use.

Also, look at the efficient use of water resources. And here, you can see where

the big impact of drip and sprinkler irrigation come in here rather in yields — crop
yields per se. We show here for each of them for maize and wheat, the results for
sprinkler and drip irrigation with under lower and then somewhat higher levels of
water — of rainfall. As you can see, the results tend to be somewhat higher under
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low rainfall, which you would expect, but it shows that they do provide
protection against shortfalls.

Again, both drip, especially, but also sprinkler irrigation saved very substantial
amounts of water. Of course, this is water that, then, could be used either
elsewhere in the agriculture and irrigation or for the rapidly growing use of water
in domestic and industrial uses.

Let’s look here. This — okay. This one summarizes then taking into account
yield but also taking into account changes in area use that are introduced by

. For example, when you do that yield shock, you increase yield — you
increase — so, initially, you reduce prices somewhat, and that results in somewhat
less use of area. And then there’s an equilibrium process over time.

But you end up then with a total production as you can see worldwide of very
substantial amounts. And this also takes into account the economic modeling
and the rate of growth and adoption of each of these technologies. Again, the
same ones tend to be near the top — nitrogen use efficiency, no-till, precision
agriculture, heat tolerance, but also then very substantial gains from combination
of crop protection technologies.

In terms of impact, here looking first at maize, and then you — this compares the
world price in 2050 under technology adoption where each of the technologies is
compared to that baseline or business-as-usual that | talked about. It shows you
some of them have fairly small effects on prices where the yield impact is not as
large, but that you get then significant results from the individual technologies,
again, with the highest yield impacts, having the highest affect over time on
world prices as well.

Similar effects for rice, here in nitrogen-use efficiency is particularly powerful
impact on rice, but also you can see integrated soil fertility management,
precision agriculture, heat tolerance, and crop protection coming in strong, so
they help reduce those high prices that I mentioned. Wheat, again, the story is
similar, somewhat different ordering, but you can see
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I think what’s most important is not what happens when you implement one
technology, but what happens if you are able to get broad-based adoption of all
of these technologies. And this — take one of the no single
technology’s gonna solve things. Some have bigger impacts than others, but
what we really need is an effort that would get significant adoption of the — of all
the technologies.

And this shows that you get very large impacts on world prices by adoption of
these technologies — over 40 percent lower prices in 2050 compared to the
projected 2050 prices for maize, about 40 percent for rice and a little over 40
percent for wheat, so very large — positive impacts for poor consumers. Farmers
are — adopting farmers also come out fine in terms of our analysis because the
growth in productivity they have outpaces the changing prices, so they still end
up with net higher profits under the technology ___ .

The other very important factor to note is that adoption of these technologies
would greatly reduce the pressure on the land base, because when you’re getting
the higher yields on existing areas through more sustainable intensification, you
don’t need to move out. Farmers don’t have to move out and plant in fallow
areas or chop down forestto ___ so you get significant, again, price —
reductions in land area under each of the three crops due to these — adoption of
these technologies.

Also going on to what happens in terms of the population at risk of hunger in
developing countries. Again, this is 2050 with technology versus 2050 baseline.
And here, again, you see about the same ranking, of course, in terms of the
impact on population at risk of hunger. But, again, you can see that some
individual ones are quite high — others more modest. Overall, though, you get —
again, you get about a 35 percent reduction in projected hunger in 2050
compared to the baseline. So it’s not just a matter of prices or physical crop
yields. You’re getting very substantial improvements in food security from this
technological portfolio.

Let’s just sum up what some of the key messages are. First as we saw, the
adoption of these set of technologies significantly reduces projected food prices
compared to the climate change baseline. As | mentioned, farmer adopters do
increase real income because the technological change is more rapid than the
price decline that’s projected. We have a 40 percent reduction in the number of
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people at risk of hunger 2050 compared to the baseline. This is considering these
combined technologies under the feasible adoption pathways.

Some of the individual crops improve management technologies, including no-
till, precision agriculture, ISFM, as we saw some of the leading technologies
large impacts across many regions, but particularly a high level of in
Africa and South Asia.

Nitrogen-use efficiency came out as a very strong, positive technology, not only
with yield impacts, but through reduction of the negative environmental impacts
from fertilizer usages. It reduces the greenhouse gas emissions substantially as
well as run-off of fertilizer use.

varieties, again, they proved to be effective in terms of
climate change scenarios. Drought tolerance, as | mentioned before, as well as
susceptible varieties with significant yield benefits under drought
conditions. Crop protection has strong, positive yield impacts as well. And
technology impacts are higher with irrigation. One thing we didn’t show in the
slides is that when you compare impact of other technologies with rain conditions
versus irrigated conditions, these impacts are invariably higher under irrigated
conditions, where you have more control. Beyond the high-tech irrigation |
mentioned, there are irrigation [break in audio] has a positive impact on
in terms of producing better, higher impacts __ technologies.

We saw the large regional differences in agriculture technology impacts. Some
of the , for example, heat tolerance in North America and South Asia,
drought tolerance to Latin America, Middle East, and North Africa, South Africa
crop protection came out high South Asia and Eastern Europe.

We did find it’s not — organic agriculture does not come out as proved strategy
for these three crops. There’s a lot of evidence that there are niche markets for
high-valued wheat and rice, particularly around major cities and developing
countries, but it’s not a strategy to pursue for broad-based .

So, overall, given natural resource scarcity, the technologies reduce
resource use are — come off as particularly important that they have both high-
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[End of Audio]

yield impacts and resource use reductions. That includes no-till, integrated soil
fertility management, nitrogen-use efficiency, precision agriculture and for the
resource uses, drip and sprinkle irrigation as well.

So that, again, just summing up, obviously, we found very positive food security
impacts for all the Ag technologies. But USAID as well as what IFPRI
trying to work on is how do we get these scaled up and adopted. And I think
that’s the next step is to try to translate these findings and more detailed findings
that are also available in the report to try to look at targeting where and how to
upscale these different crops.

So, again, thanks also [break in audio]. CropLife International was the primary
funder. We also got some money from the US State Department and also from
the CGIAR research program on institutions, markets and great
inputs from the advisory panel as well, so thank you very much.
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QUESTIONS AND ANSWERS
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Thank you so much Mark. That was very interesting and we have a good
amount of time now for a Q&A and discussion session. And also just to
point out that we have 74 participants joining us online, which is really
fantastic. So thank you all for joining us on the webinar. We'll alternate
Q&A between our webinar audience and our in-person audience and when
you ask a question or make a comment, we just ask that you state your
name and organization and also use the microphone. And I think it works
a little bit better if you kind of angle it towards your mouth, rather than
hold it up and down like this. Microphones are tricky. So are there any
clarifications?

Yeah, that's a really good point. If you could just please hold the
microphone close to your mouth. | know it sounds great here in the room
but this is mainly for the webinar participants. Thank you so much.

Thanks Adam. All right. We have one back here.

My name is Barry Hofman. I'm with the Bureau of Food Security USAID.
| was just curious, in this study, could you explain to me the definitions
that you used for precision agriculture and organic agriculture? | just
wanted to know exactly what you meant by those.

Okay. Let me go back to the start here. Make sure | say it right.
[Inaudible comment]

The question is how we defined precision agriculture and organic
agriculture. And I can refer you also to the slides. So precision
agriculture is GPS assisted delivery of agriculture inputs, with respect to
measurements of the field. So you tailor water, the water applications, to
where there's less water within your field profile. You use sampling of the
nutrient levels to get at how much fertilizer you should put in, and so
forth. But we're not saying it has to be the large-scale tractors that, say,
the US has or Brazil has.

There's already developing so much smaller scale tractor systems and GPS
systems, even handheld, that help you target some of these in developing
countries. So we're not expecting sort of a leapfrogging of, say, a small
farmer in India, to a full large-scale system, but with various kinds of
intermediate technologies, but that do these kinds of assisted GPS assisted
delivery. Organic, so its cultivation without the use of manufactured
pesticides, fertilizers, growth regulators, or GMOs, as well.

Now in the organic agriculture, are there other inputs that are added to
those crops versus the conventional crops that are grown with, | mean —?
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Yeah. So what we do, we take the profile of the existing organically
managed rice, wheat and maize so that it has manure compost residues and
so forth as well, as well as it has a higher use of labor also in management
of the crops as well.

Thank you very much.

And we've got a question from online. This one is from Robert Navin,
USAID Africa Bureau. "Increasing yields are necessary but not sufficient.
Have studies conducted financial analyses, such as cost-benefit analysis,
to see what is profitable for different sizes of farms?"

You're saying, did we do it in this particular study?

This one just says, the question just said "studies”. So if you know of any

Yeah. That's essential, as well. We weren't able to do detailed cost-
benefit studies for each of these. So we did do it in assessing the adoption
pathways. We had broad estimates using expert judgment of the
profitability by region of the different crops. But that would be another
step forward, I think, in terms of the scaling up process, then get an
additional handle on the exact cost-benefit parameters within a given
locality, for example, in Africa.

Thank you. My name is Ravic Nijbroek. I'm an employee with
Conservation International. | work for Vital Signs. It's a project that
looks at sort of the trade-offs between agriculture intensification,
ecosystem services, human well-being. It's nice to see the decent models
being used so widely now. | did my Masters in 1997 on this and so it's
really nice to see this. But my question is, sort of on the model used, I'm
not sure if you could do this at the scale that you work, but its two parts to
the question.

Were forested areas and critical biodiversity areas included in the sort of
suitability for crop growth and yield increase? And the second part of this
is, were you able to use the models and perhaps tweak the variables a little
bit to show that, especially water and pest management, would improve
due to the ecosystem benefits from forest areas, so that you could show the
importance of sort of natural areas and keeping natural areas and that
they're an important part of sustainable intensification? Thanks.

Okay. Great questions. Yeah, we explicitly excluded any kind of forested
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area or park area, I think, from the suitable areas for production, so that
our null hypothesis, we wouldn't go into those. In fact, as you see, the
results show there's savings of anywhere between 20 to 30 percent of
cropped area under these technologies . So that there is no
encroachment in the analysis on, say, forested areas. We don't have that
particular analyses.

We're doing some work now with the ICRAF, the International Center for
Agroforestry with headquarters in Kenya, on whether we can't use the
farming system approach in more detail to get at those kinds of linkages
that where better management of forest and agroforestry can affect also
the yields. That's not part of his particular report. Thanks.

Hi. My name is John Waugh and I'm with Integra. And I'm staggered by
the amount of work that you've put into this. It's a really interesting study.
And I'm sorry, | didn't get a chance to read it in advance, but a cursory
glance didn't really, I couldn't find very much information on the
assumptions that you made about the impacts of elevated CO2 levels on
agricultural productivity, and also on weeds.

Yeah. So we do have the CO2 impacts are embedded in the — sorry, on
crop yield — are embedded in the climate change scenario. So they're
within the baseline scenario that they're included, but we don't have the
impact on weeds. And that's another area where | think needs a lot more
work, is looking at the impacts overtime of climate change, not only on
weeds, but on pests and diseases. The data isn't out there yet where we
thought we could implement it in this phase. That's something that I think
would really be an extremely important additional step in this kind of
analysis.

Well sure. 1 would refer you to the work of Luzisca at the Agricultural
Research Service as a good place to start on that.

Yeah. That's a good point.

He was doing great work.

All right. We'll run over to our online audience and then I'll get you next.
This question comes from Agatha Sector, a natural resources officer at
USAID Senegal. "Were estimated adoption rates used in the model? No
till technology has been around, but not easily adopted, for a variety of
reasons, including labor costs, a lack of understanding.” And then the

question was seconded by Philippe Shaboe, who asks, "Can the presenter
talk a bit about the transferability of no till? This is a system usually used
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with large machinery. How easily is this transferred to small holder
systems?"

Yeah. It's not really easy. There is, though, now a number of initiatives
on the way to use no till with smaller scale, with hand tractors or much
smaller tractors. And I think AID may be exploring some of that, but I'm
not sure. So it's not easy. And we have the adoption rates of no till under
the... I mean, they vary a lot by region and I think the highest rate of
adoption we have is about 40 or 50 percent, | believe, in some regions, but
I'd have to double check that. So we did take into account the difficulty of
adoption of the different technologies. But on the other hand, we don't
feel that necessarily what's happening today is the final story on that. That
there is potential, there are things going on to improve the extension of
these technologies.

All right. We'll get a question back here.

Thanks. I'm Rob Nooter with the International Fertilizer Development
Center. | was pleased to see the results you had for ISFM and NUE
technologies. Those are things we've been working on. One that you
didn't study is the use of urea or fertilizer de-placement, and we have
found with our work in Bangladesh, in particular, on rice, this to get very
positive 20 percent increases in yields and so forth. And we're now
looking at compound fertilizers on upland cereals, and that's showing also
very positive effects. Did you look at that at all or is there any way to start
to incorporate that into your thinking here?

That's certainly something we could look at. | mean, with resource and
time constraints, we couldn't hit every technology, obviously. But yeah,
I've seen the literature on your work and yeah, it looks like, what I've seen
IS very positive impacts as well. We haven't done it here.

We have an online question?

Yes. There was two sort of technical questions. One, from the Sahel
office, a regional agriculture specialist from the Sahel regional office in
USAID Senegal. "In dryland areas, are there specific cover crops that are
adopted that don't compete for resources with commodity crops? Or are
there other available technologies, like mulch, that might be more
successful?" And the second technical question is from Solomon Full.
"Nitrogen is the focus of the fertility management in the presentation.
Why was phosphorus not included?"

The second one, again, is really just a resource issue, that we focused on
nitrogen there. | mean, phosphorus is obviously a big issue as well, and
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with significant concerns, obviously of shortages or much higher prices of
phosphorus in the future. I just, again, we weren't able to do everything
here. The cover crops, again, were not directly modeled when we
modeled a scenario, such as . So fertility management, the
assumption was that the availability of crop residues from the crop
produced there, as well as composting from row crops that combined with
those technologies, but we didn't, say, do a complete modeling of
mulching or rotation systems.

Hi there. John McRuddy. I'm also from the Bureau of Food Security at
USAID. I have two questions. Maybe the first question would be
interesting for folks to hear. It's kind of more general. What was kind of
the process for prioritizing which technologies you included in the study,
which were in and which were out? And the second was kind of a more
specific question. | saw in the presentation discussing the impacts of no
till, it was very heavy on wheat and maize but no impact on rice. It wasn't
something that was not included or just all of this work on direct seeding
and rice didn't come out to be beneficial, which is scary for what
everyone's doing in South Asia? Is it worth it or not?

Yeah. We didn't look at the combination of direct deeding with no till. |
guess we didn't visualize that as a completely — yeah, sorry. Perhaps we
should have. Yeah. So this is not an evaluation of direct seeding, what we
have here. | mean, in terms of the overall, I mean, a lot of it was due to
expert judgment, discussion within and with an advisory panel, as well as
to what we thought would be the higher potential technologies, but we
also wanted to get a range of technologies that included, not just sort of
high science technologies, but also farm-based cropping systems as well.

So we wanted a range of types of systems, or ones that seemed to have
significant potential as well. So by nature, it's limited. We could do a lot
more of this, but if you want to send us another grant. I think there's a lot
of potential for several questions here that already indicate the potential
for additional work that could be done along these lines.

And so, | guess just a follow-up question, and this is a question — | guess,
partially for you, partially for CropLife, the funders, whomever — what do
you view as some of the uses of this kind of work? Is it working really to
kind of push this information out to post country governments? | mean,
certainly people like us, speaking for the USAID folks, benefit
tremendously, but sort of other areas where you want to kind of utilize this
information to drive changes in behavior?

Yeah. | mean, we're looking both at sort of the international

organizational levels. We're making a number of presentations to World
Bank, the UN agencies in Rome, a number of major conferences around
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the world that bring people and private sector together, also. So we're also
reaching out to the private sector. And we also plan to get these results
out. In fact, we're already doing that in some of our projects at the country
level in the developing countries.

I mean, it would be great, for example, to take up a lot of these results in
the technology platform, work we're doing with AGRA. So we see that as
a very natural extension in providing parameters for where potential
technologies are. And so target areas for actual case study approaches
then to take in is the next step to scaling up.

This question was asked by two folks at Peace Corps, actually. Kevin
Feth, a volunteer in Jamaica, and Daniel Stoermer, a Peace Corps food
security program assistant in Senegal. "Which of these adaptive
technologies are most easily adopted by small holder farmers? Of those
that have, or likely will have, a slow rate of adoption, what approach, or
which actors, do you feel diffuse the innovations best?"

That's a great question. | mean, the easiest ones to adopt, the ones that are
developed, are the improved seed varieties, and that's things like drought
tolerance, heat tolerance, and nitrogen use efficiency, because they're
embedded in the seeds, so essentially they're turn-key technologies. But
then of course, the constraint there is getting these technologies to develop
for the conditions in developing countries. And there is, | think,
encouraging work going on in Africa and through many countries in Asia,
to bring sort of characteristics of, say, heat tolerance and drought
tolerance, and adapt it to the background varieties that have the highest
potential in the individual countries.

So I think heat tolerance is already being tested — sorry, drought tolerance
— is being tested in a number of countries, in developing countries, and |
think significant improved varieties will be available in the next 3 to 4
years. | think nitrogen use efficiency and heat tolerance are a little bit
further down the line, but the progress is very substantial. So once those
are available, rolling them out is relatively easy, assuming that you have
decent seed systems. And of course, that's another area that has to be
worked on, is appropriate improve distribution systems in developing
countries. | think we heard already, there's concerns about no till. | think,
again, that needs to be better adapted to local regions, local areas, but if
those technologies can be adapted, it could be relatively straightforward.

Precision agriculture, again, it needs some development to get at the, you
might call, low-tech precision agriculture. The other aspects you're seeing
is in parts of Asia and Latin America, is that you're seeing consolidation of
farm management sizes. Not of farm holdings, where you still have small
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holders owning the farms, but you're seeing increasingly that the farms are
organized at somewhat, are managed at somewhat higher level, higher
farm sized, and then contracting out services like, for example, in India,
laser land leveling is being done on contract basis, as well as various kinds
of plowing services. But again, some adaptation is necessary. Let me see
what else we got here. So again, all of these will need some work.

But several of them, | think, are ready to move out fairly rapidly. But you
do need to work in the local regions. And I think, in terms of who can do
it, I think extension systems in many of the areas we all work in, the
public ones are essentially broken. So I think you need to do a much more
combination of work with NGOs that are working in specific areas, to
some extent with private companies that have an incentive to promote, for
example, improved seed varieties. They've been effective in some
regions. And you're seeing, | think, some useful partnerships between
private sector and NGOs in regions as well.

So I think, obviously it's a complex thing to roll these out. The other
things you need to do, of course, is to improve rural infrastructure
investment in many of these areas, such as in Africa, to improve access to
markets and to these kinds of technologies and inputs as well. So it's,
obviously, a complex process. But again, | think most of these
technologies are on the way to being adapted or are already adapted to
developing country situations, and can be moved out.

Question back here.

Hi. My name's Jeremy Foster with the energy division at USAID. Thank
you very much for sharing the findings. | also have a question about the
next steps in terms of adopting strategy. I'm very interested about the
energy inputs and the costs associated to that with adopting new
technologies. And outside of irrigation and water harvesting and
pumping, from your own experience, where have you seen those
technologies that you think will require the most, or are most energy
intensive, and will require the most energy inputs?

Interesting. | think that the areas where you'd have to look at trade-offs
would be things like precision in agriculture, or are there gains, for
example, in the reduction of input use, like nitrogen enough to balance,
say, increased use in machinery? So | think those would be where you
have to look at where the net, what would be the net energy use equation.
And then of course, you have to trade that off with what are the other
benefits in terms of yields and so forth. But yeah.

I think those would be the ones where you'd worry the most about the
energy balance. Several of them, I think, are very much oriented towards
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improving the energy balance, so we didn't look specifically at that. The
nitrogen use efficiency, for example, where you could reduce very
substantially the nitrous-oxide emissions, if you can get that right. Crop
protection.

Again, we're looking here across the board, not chemical crop protection,
but also integrated crop protection, so | don't think there's necessary the
significant energy build to that. So I think most of these are either positive
or neutral in energy, | guess, | would say. But again, we didn't study that
specifically, except for a couple of technologies.

Back over to our online audience.

This question comes from Jamie Montgomery, USAID Climate Change
Advisor for DCHA Bureau. "How did the model take into account the
appropriateness of different technologies and different regional contexts?
For example, the irrigation technologies discussed may not be as effective
in some regions due to the level of operations and maintenance required?"

Right. Well yeah. So we did analyze them at this 60 km x 60 km level.
So we took into account water balances in those regions, initial input use
in each region, as well. So we did account for that in the basic analysis
using the crop modeling, as to what are the actual conditions in terms of
weather, soils, current fertilizer use, et cetera. The work on costs are
embedded in the assessment of the adoption pathways.

A question over here.

Yeah. Hi. Pace Lubinsky from USDA. Mark, congratulations to you and
your team on this study, and thank you to Crop Life and USAID BFS for
supporting such important work. | have two questions, both | think folks
have touched on in the Q&A and you've talk to a little bit. The first
question goes back to this question of adoption, and from my
understanding, adoption of new technologies in Africa has been a
challenge ongoing for many years, going back to the Green Revolution.

So my first question is, what's different now if Africa's going to be
adopting some of these technologies? Are you optimistic right now that
this time around will be different? And then the second question is
regarding the potential in Africa for transformation in terms of going from
small holder farmer to, perhaps — and you touched upon this earlier — to,
do we really expect Africa to have 70-80 percent of its folks involved in
agriculture by 2050? Or do we also see a trend where there may be fewer
small holder farmers in the future? Thank you.
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Those are great questions. | guess | would say I'm cautiously optimistic
on the future of technology adoption more broadly in Africa, than say 10
years ago, partly, I think, because the African decision-makers and
policymakers have taken ownership of the need. | mean, there's one
positive impact, the Cata process, | think it's been developing a political
commitment to some of these kinds of these technological changes that are
necessary. It's not an easy process, so | don't want to just say, jJump up and
down.

It's going to be great. | think there's reason for hope and | think the recent
round of work with AGRA and others have, | think, demonstrated more
realistic approach to the need to fine tune recommendations to very
specific regions. | think the Green Revolution kind of foundered in Africa
because of the huge multiplicity of aero-climatic and weather zones in
Africa, compared to in Asia and parts of Latin America, where it was
really successful. Those were relatively homogeneous growing
environments in Asia, so that a few different varieties of rice or wheat
could do very well, very fast. When you didn't get those quick gains in
Africa, people sort of, things sort of fell apart, in terms of the adoption of
that round of technology.

So I think in this newest phase, we need to, again, look at much more
disaggregated technologies, as we've done here, but even from what we've
done then has to be taken down to another scale locally to confirm that the
viability. So I guess a cautious optimism, but it's not like an easy thing. |
think it's moving forward. | think the small holder question's a great one.

I think, and perhaps we've spent too much time extolling the small farmer
these days. 1 think over time, farm size is going to increase, if not the
ownership size, as | already mentioned, it's happening in South Asia and |
think it's going to happen in Africa, the operational holdings are going to
increase over time so that you are going to see use of somewhat larger
scale technologies than you're seeing today.

Labor wages in Africa are very high in many regions, so you're already
seeing a high cost of labor-intensive agriculture in Africa. | think there's
going to be a movement, partly because of that, again, for a little bit of
consolidation, a little bit more mechanization over time. It's not going to
happen overnight but | do think, as I think you're implying, that there is
going to be change in that. And the overall transformation is definitely
happening. You're going to see, like in Asia, a shift of population
employment and share of GDP to non-ag sectors over time, but there's still
a long way to go on that too. But that's definitely happening.

Mark, I want to make sure that everyone is aware, fully, of the Agro Tech
toolbox, and how they can experiment with the data themselves.
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All right. So yeah. Together with this analysis, there is a tool that's been
put on the website, which I don't have the link to, but can I send it to you
and you'd be able to get it to the people? You also can look on the

website under the, I think it's currently under our Harvest Choice website
within a subheading for the Agro Tech toolbox. And that actually presents
these results at the pixel level so that you can go in and look at, if you
want to look at this section of Tanzania, you can see what the results were
for this region in Tanzania to look at those in more detail. Yeah, thanks
for bringing that up. 1 should have done that.

All right. I think we have another online question.

Yes. This one comes from Samuel Letterman from Biovision Foundation
based in Zirich, Switzerland. "Beyond the negative or zero impact on
yield outlined earlier by Mark with organic agriculture, it seems to be
missing as a technology in further slides of analyses and also the online
model. Since organic agriculture tends to be a hot or heated topic, I'd be
interested in asking Mark whether or not this decision with an easy one to
make since the data is quite congested or generally lacking?"

Which decision? Sorry.

The decision to include organic agriculture.

Yeah. As you said, it's a hot topic, so we wanted to see if our analysis
would show positive or negative impacts, and it came out negative. Given
that the impact on yields is negative, there was then no point in analyzing
an adoption pathway, a large adoption pathway, because, in general, it's
not going to be adopted on a broad scale.

It will only be adopted where you have niche markets that afford a much
higher price for organic products, as you see in United States, Europe, and
now very selected areas in developing countries. So it wasn't logical then
to say, oh you're going to have a 50 percent adoption of this technique that
results in 20 percent loss of yields and incomes. So that's why then it
wasn't appropriate to then carry that through and say that there is an
adoption, and so forth.

We've got time for a couple more questions. | saw hands here. You
good? All right. Great.

Linda Staheli with the Global STI Consulting. I'm interested in this as you

look at building global science technology and innovation collaborations.
How — again, back to the question of scaling this up —how are the
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challenges in terms of getting buy-in from stakeholders, and where are the
NGOs, which organizations, globally, are working on this and how do you
see the funding of this scaling up happening? Is it possible that
governments could work more collaborative and proactively to do this?

Yeah. |think that's really the way it has to go. Again, | think we're now
working in five countries in Africa on a related project, again, that's a
USAID funded project on looking at a science platform where we're
developing in each of the countries, basically, in trying the capability of
doing somewhat simplified analyses along these same lines, but that
would be available then in the different ministries involved in those
countries.

That, | think, would be a very good to expand more broadly. We think we
might be able to do that much more broadly because of the new funding
AID has also provided to AGRA to try to look at scaling up for these
technology and the other technologies on a much larger scale in other
countries. So it's going to take just a long-term effort working directly
with countries.

I think my impression is, the scaling up strategy has not yet been defined
enough to bring in, let's say, in this region we're going to work with CARE
or that region were going to work with Oxfam or Conservation
International. But I think those are the next step, is to get that kind of
partnership as well. | don't know, John, do you have any more knowledge
on those, or anybody else, on the AID, AGRA work and so forth?

See me flop around a little bit in this answer. It's certainly hard to
generalize on kind of the types of partners, because it's tremendously
different depending on the particular commodities we have. For example,
the real effort of AGRA is on seed technology. So in the case where
they're really looking hard at maize, it's very much a partnership with kind
of the small private sector.

Those are their big partners providing support to make sure you can get
good seed production of mostly hybrids, but also open pollinated maize.
When it comes to the more kind of more orphaned crops, so working on a
lot of legume crops, then it's certainly a broader group of stakeholders that
they're working with to get those out. Certainly the NGO community, the
public sector that's in some of these focus countries for scaling.

[Inaudible comment]
Hello? Okay. So I'm just interested in this as a model for potentially other

sectors. And I just lost my train of thought. So at AID, | understand that
you’re in the — oh, the timeline. | was curious about the timeline. Do you
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see this happening in the next two years? This sort of global scaling up?
When are these seeds going to be ready? I'm curious. This is probably
more a question to the speaker.

Well I think some things are ready. | mean, there are some drought
tolerant maize varieties ready now in developed forests, typically African
conditions, that I think are scalable. What exactly the adoption pathways
would be in the next two or three years, I'm not certain, but again, there
are partnerships to produce the seeds, high-quality seeds, and distribute
them. There still has to be, I think, a lot of information campaigns and
demonstration, use of demonstration plots and so forth, to show the
effectiveness of these. But I think it's ready to scale up. It's not something
that happens overnight.

I mean, | think Mark's exactly right. It's not a binary thing. When it
comes to, for example, the drought tolerance or the heat tolerance, we're
kind of making sort of small steps year by year and getting materials out
there. Slightly more drought tolerant or slightly more heat tolerant. So it's
not yes or no. It's just to make that faster. Yeah.

Back to our online.

Just one quick clarifying question. Mark, you were mentioning some
countries that they were scaling technologies that were happening. Can
you specify which countries you were referring to?

Let's see. | mean, certainly India is doing quite a bit along these lines. It's
not that they're being necessarily pushed, but the private sector there and
the ag sector is critically, in the Punjab area, for example, or some of the
advanced rice areas in the South, it's really private farmers and working
with extension agents as well, are moving forward with some of these
improved seed varieties and some of the more advanced technologies as
well.

There is some movement now in adoption in, where | would specify, |
think Tanzania and Kenya are moving a little faster on some of the, for
example, looking at the drought tolerant varieties. Some parts of west
Africa, like Burkina Faso, have moved forward on some of the crop
protection issues as well. Let's see, where else? South Africa, the
Republic of South Africa, is well ahead in some of these areas compared
to some other parts of Africa. So | guess those would be some of the key
ones. On irrigation technologies, Morocco and Tunisia have moved
forward as well.
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And then I've also got a couple quick technical questions. The first is
from Steve Lynn, an independent agribusiness consultant from
Brattleboro, Vermont. "Is the suggestion that drip irrigation is appropriate
to cereals? | have only seen that use with high-value horticultural crops?"
And then the second one is about millet and sorghum. "They are very
important dryland crops. Are there any plans to look at these using your
methodology?"

So could you say the second one again?

It's about millet and sorghum, and whether or not those will be part of
your methodology.

| mean, the second one, | mean we'd love to extend this work. We don't
currently have the resources to do it. We are working, though, with...
Actually we are doing some separate work with ICRISAT using similar
kinds of analyses to look at, specifically, at some of their millet and
sorghum varieties. So yeah. So I correct myself. We are, in fact, doing a
similar analyses for that. | think some of the results would be available by
the end of the year on millet and sorghum. Yeah.

There's highly selective use of drip and sprinkler for these field crops, as
well. | agree that, in general, the biggest impact is going to be on high-
value crops and the biggest adoption is going to be there in very dry areas
and second seasons. For example, in Asia, you do see sometimes the use
of these relatively low-cost, plastic pipe tubing used to deliver water, for
example, along furrows in maize or wheat fields. Again, it's not the high-
tech kind of sprinkler or drip irrigation, but you are seeing some expensive
use of that in quite dry areas for these kinds of crops.

I think we'll take two more in person before we wrap up. Go ahead Fred.

Hi. Fred Smith from Insight Systems Corporation. | wanted to ask within
your 60 x 60 km at units of measure, were you looking at soils variability
within those units and how did you account for that? And has there been
any attempt to take some of the results and overlay them with some of the
digitized soil maps?

Yeah. In fact, the starting point was to calibrate the soil maps with these
areas. So we did do those overlays. Where we had the better data, what
we had to do was end up taking sort of an average soil profile. And |
agree, that's not perfect, but we'd have to try to get the average parameters
for that 60 x 60 km because we just didn't have, basically, the resources to
do analysis at a lower level. But where we did have quality lower-level
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data, we did try to take sort of a weighted average for where the crops
were, as well.

It's amazing that you got to the 60 x 60 km.
Thank you.

Sarah Durso from NCBA CLUSA. 1 just wanted to say, I'm very pleased
to learn about the individual technologies contribution to yields because
what we do in our projects, with USAID Feed the Future projects, is we
tend to work with package of technologies conservation agriculture. So
it's good to know which of these individual techniques or technologies
contribute the most in terms of impact on yields.

| was just wondering, with regard to crop protection and soil fertility, do
you see any sort of way that working on increasing the soil fertility is
impacting, is increasing the ability to manage pests and weeds and things
like that? When you sort of disaggregate these two effects, how is it that
you can make a differentiation between the effects of soil fertility on crop
protection and the other techniques on crop protection?

I mean, just technically, I mean you just, in the modeling — it's not a great
answer — but you hold those other things constant. So you would hold the
parameters for soil fertility constant while you implement the impact on
crop protection, as well. We did do a few combined scenarios, also, that
are in the report that | showed. | can't remember, honestly, if crop
protection crossed by soil fertility is in there.

In some of those, we got that the net effect was somewhat higher than the
individual effects, so there were some synergies. In others, there didn't
seem to be much additively. And whether that's partly a limit of the
ability of these models to capture cropping systems, I'm not too sure. But
we could check on whether there was some if we look at that particular
combination.

We've got another question from Robert Navin from USAID Africa
Bureau. "Post-harvest losses are generally said to be about 30 percent.
Have you looked at this, given the eliminating or reducing this would
exceed the yield increases described in many of the technologies you
research?"

We are starting another project to look specifically at post-harvest losses.
My initial opinion from my reading is that the ability to gain through
attacking crop losses is much less than some of the current literature is
implying, which seems to imply that you can do it almost costlessly and
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that you can get all of that 30 percent as well. And clearly, the
economically attainable reduction of losses is much less so than those total
levels that you're talking about. And of course, you need investments and
technologies to do that too.

So we are now starting to do some work on, trying to look more
specifically at what types of postharvest technologies can reduce those
losses, how much they can reduce it, and what the cost is. So we are
starting that kind of work now. So we'll have results down the line. But
it's a fairly early stage. 1 think it's a very important issue. Sometimes it's
an important issue but I'm afraid it's tended to be used now almost as a
political statement.

Oh, you don't have the grow anything more because all you have to do is
cut these losses, as if that's an easy thing to do. So I think it's going to be
very important to get a clear understanding of the economics and just how
much can be gained. Obviously, there are gains that can be made, but |
think the accumulative gains from the kinds of technological change that
we're looking at in this report are going to turn out to be much higher than
the gains from post-harvesting.

All right. We've had a ton of good, great questions today and a lot of great
answers from Mark. Thank you so much Mark.

Thank you.

We'll go ahead and wrap up. If you were able to fill out the survey on
your chair, please feel free to either leave it on your chair or drop it up on
this front table. Or even on the table that's out in the hallway. Those are
really helpful to us. Please feel free to keep eating or take some of the
pastries and coffee that are probably still in the kitchen over there and we
really appreciate your attendance at Ag Sector Council. Thank you.
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