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Unlocking Greater Transition Impact
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Connecting Country Needs with Technology Impacts
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Agriculture Faces Large Regional Disparities in Water, Land, Energy and Infrastructure
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Water, energy and food systems are

interconnected within and across countries,
creating shared opportunities and risks
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0q NEXUS Assessment Methodology

m

Phased Methodology Development: From Primary Production to Food Processing

PHASE 1: AGRICULTURE PHASE 2: FOOD PROCESSING (yet to be developed)

Field - farm - direct Post-harvest handling, aggregation, storage, processing
Impact on resource

IWlustration of the calculation boundary:

Question to EBRD: What Are the Top 10 Food Processing Technologies Financed by EBRD in the Last 10 Years?
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"q NEXUS Assessment
[

Technology - Country Fit: —-
How well does the technology respond to the 3
country’s needs?

1. What does the technology affect?
Magnitude and direction of its impact across the Nexus pillars

2. What does the country need?
Level of pressure, vulnerability or priority need across the same
pillars

3. Do they match?
The stronger the alignment between technology impact and
country need, the higher the score
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n ‘l ZOOMING ON TECHNOLOGIES
‘*q NEXUS Assessment
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@ Il - TECHNOLOGY

One technology can affect multiple Nexus pillars, often with both positive and negative impacts

® WATER O A single composite indicator can hide the
® ENERGY 0 accompanying trade-off:
® FOOD ] the purpose of assessment is a system of
® LAND G | impacts

Benefit Tradeoffs

E.g., drip irrigation can raise water
use efficiency and at the same time
increase total withdrawal through the
rebound effect.

Both impacts are considered.
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*'*q NEXUS Assessment

[ |

The methodology is based on a robust evidence by:

Commission

Science is behind every
score: the Nexus assessment is

JRC Publications grounded in the EC JRC
Home Search Joint Research Centre Help evidence library, drawing on
o | o 600+ meta-analyses and 5,600+
European Commission > Joint Research Centre > JRC Publications > quantified eﬁeCtS across
. - . - agricultural practices and
The JRC farming practices evidence library sustainability outcomes.

Not an expert opinion, but EESE ClnE1 [ 1a]e B{=TeI-Y:1 o] WAL [T =W EES:] linking agricultural technologies to

quantified impacts on water, energy, land, inputs, and productivity.

As the Programme progresses, [[i\ER g VRS A A Ty R ERETELEE R CE B VA E EYinto the

database, continuously strengthening its evidence base, accuracy, and relevance.
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METHODOLOGY - Evidence-base
NEXUS Assessment

The evidence base is organized at the technology * indicator pairs

488 “technology x indicator” pairs

Example, No Till impacts:

Water
Energy
Land

Food

39

4

measurable indicators

NEXUS pillars

1 955 observations structured in the database

Consumption
Soil health

Production

Consumption
Productivity
Physical quality

Sustainability

Quality
Embedded

Degradation

Conservation

Land use

Each evidence cell carries 4 calculated inputs:
1. Direction of the effect: benefit / trade off

2. Effect magnitude: observed effect
3. Study count behind the estimate
4. Range across the evidence
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Technology matrix
SORT BY (I ® Harm ® Net ® Coverage

43 technologies - benefit and harm shown apart
IMPACT ¢ : >
STRUCTURE HARM 0 BENEFIT BEN cov
No-Till / Zero Tillage
+ N -20 L 267 O
Soil & Tillage
Mulching (plastic/straw
2 En e T o SN e O
Water Management tradeoff
Agroforestr stems
e I : —— 230 )
Crop & Rotation
Drip Irrigation
4 Driplmigatio N [ -7 o 28 O
Water Management
Cover Crops / Catch Crops
: bl ; | - 3 — 27 (O
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n ‘I METHODOLOGY - Indicator catalogue e
NEXUS Assessment

Country criticality is assessed across each Nexus pillar using composite indicators

WATER ENERGY LAND FOOD
_ _ 1. Crop Yield
1. Soil Organic Carbon 2. Total Biomass Production
- 2. Soil Organic Matter 3. Harvest Index
1. Water Use EfﬁC'enCy 3. Sail BIO|OgICG| Activity 4. Yield Stabilit
2. lIrrigation Water Productivit - ili ' y
g Yy 4. Soil Structure Stability 5. Drouaht Resilience
3. Total Water Use 5. Bulk Densit - Zroug k>
4 Bl . : _ Y/ 6.Climate Adaptability Index
- Blue Water Consumption 6. Porosity / Aeration o { Bt
2 BT el [REiD 7. Erosion Rate 8. Anti-Nutritional Factors
6. Nutrient Leaching (N, P) 8. Soil Salinization
7. Salinity Impact 9. Land Productivity
8. Gray Water Footprint 10. Species Richness
9. Soil Water Retention On-Farm Energy Use :

11. Functional Diversity

Litigetitelil | Sntieh) el 12. Soil Biodiversity Index

Machinery Fuel Consumption
Energy Use Efficiency
Yield-scaled Energy Use
Fertilizer Energy Footprint
Total Energy Input

Share of Renewable Energy

Official sources of data: FAO, FAOSTAT, FAOSTAT FBS, FAO GSOCmap, UN SDG, World Bank WDI.

10. Surface Runoff
11. Infiltration Rate

©NOORWNN

e The methodology applies a percentile-based framework to compare indicators consistently across different metrics.

The methodology is flexible and can incorporate national datasets where available.
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Approach to Country Nexus Diagnostics:
each criticality signal is converted into a percentile

Kazakhstan:

OUTLIER
(not a weak spot)

Energy
Water

0.50 - 'Economy (own axis)

QUIET

VERSUS NEIGHBOURS - the other four CA-5 countries (neutral 1.0)

3,0 050 1.0 |
NEED ~ versus the country's own averaae (neutral 1.0)

Tajikistan:

OUTLIER
(not a weak spot)

Food

Land
&

QUIET

VERSUS NEIGHBOURS - the other four CA-5 countries (neutral 1.0)

0.00 =
0 T T T T T

0.0 25 0s0 / 1.0 1 1

NEED - versus the country's own average (neutral 1.0)

Validate Country Nexus Diagnostics with OECD and

CLEAR
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75 2.00

CLEAR
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Economy (own axis) _“"Water _____

SHARED ACROSS
THE REGION

T

VERSUS NEIGHBOURS - the other four CA-5 countries (neutral 1.0)

VERSUS NEIGHBOURS - the other four CA-5 countries (neutral 1.0)

Kyrgyzstan:

OUTLIER

(not a weak spot)

®" cconomy (own axis
Water y )

QUIET

0.0 25 050 07 1,0¢ 1 150

NFFD - vercus the countrv's own averaae (neutral 1.0

Uzbekistan

OUTLIER
(not a weak spot)

Water

Economy (own axis)

Land -

Food

QUIET
T T T

.01 .25 050 )7 1 1 1

NEED - versus the country's own average (neutral 1.0)

relevant Consortium Members

CLEAR
PRIORITY

SHARED ACROSS
THE REGION

CLEAR
PRIORITY

SHARED ACROSS
THE REGION

countries (neutral 1.0)

A

S — the other four C

MBOLRAS

G

VERSUS NEX

[ ]
Turkmenistan:

OUTLIER CLEAR
(not a weak spot) Moy
Land

® ’ Enerqgy
food - D
Econamy (own axis)
Water
SHARED ACROSS
WWIET THE REGION

NEED - versus the country's own average (neutral 1.09

@) OECD

Crgarisatizn for Ezanamic Co-cpereton snd Develzment
DOGUMENT GODE

For Official Use : Englizh - Or. English

Quantitative Analysis

Nexus Hotspots in Central Asia: Mapping Water, Energy and Land use Risks to Guide
Climate-Resilient Policy and Investment
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Business Case

6 GPS-geared tractors
Atameken Agro, Kazakhstan 27 combine harvesters for No Till

3 sprayers

E ATAM EKEN 1 forage harvester
= AGRO
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_ ‘. STEP 1 - WHERE IS THE PRESSUE?

@ Il - APPLICATION
\/ NEXUS Assessment
]
' ] L] L] -
Kazakhstan's priorities: land and food
At the aggregate level KZ stands out for elevated pressure on its land resources
and food system.
NEXUS PILLRS COUNTRY COMPARED TO CA READ
CRITICALITY
CLEAR PRIORITY
@ Land 1,25 1,26 CLEAR PRIORITY
Land
@ o ® Food 1,16 1,06 CLEAR PRIORITY
1 @ Food ® Energy 1,06 0,70 not a priority
% 1,0 1,16 x 1,06
P ® \Water 0,78 0,55 not a priority
@
>

® Energy
1,06 x 0,70

Wat The priorities show where the country context makes a technology's effect
ater

® 0,78 x0,55 particularly significant.

CRITICALITY FOR KZ — 1,0
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® Il - APPLICATION

L)
n ‘- STEP 1 - WHERE IS THE PRESSUE?
‘*q NEXUS Assessment

[ |

Why Granularity Matters: Aggregated Resource Needs Can Hide Other Bottlenecks

KAZAKHSTAN'S KEY CRITICAL POINTS 2 1.10
® water 0 78
J
SUB-DIMENSION KZ VS. 4 STANS READING
® Land use efficiency 1,91 1,59 ACUTE - EXCEPTIONAL 1.0 neutral
Average of 4 water sub-dimensions:
® Land degradation 1,76 1,10 CLEAR PRIORITY Quality 0.32 and Conservation 0.13 pull it down
® Energy intensity 1,60 0,99 pressure shared across the region EXPAND INTO SUB-DIMENSIONS
_ Scarcity O 1,51
® Soil health 1,52 0,95 pressure shared across the region
Sustainability (B 1,16
@ Water scarcit “ » ,
y 1,51 0,93 INSIDE A “QUIET” BLOCK Quality | 0,32
® Food production 1,16 1,18 CLEAR PRIORITY Conservation | 0,13

neutral 1,0 —vertical line on each scale
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L)
| ‘I which benefits and risks are confirmed

® Il - APPLICATION
\/ NEXUS Assessment
l'
Effects Supported By The Evidence
Soil biodiversity - no-till +78,5% 1o0bs. N and P leaching - pulses -44,2 %  100bs.
Climate resilience - no-till +54,0 % 1 obs. Grey water footprint - pulses -44,2 %  100bs.
Greenhouse gas emissions - pulses —60,0 % 3 obs. Total biomass - pulses +39,5% 7 obs.

WHERE A TRADE-OFF EXISTS
Land use: return per hectare —=5.0% under no-till (2 obs.). Physical soil quality: bulk density +13.0% (4 obs.) — mixed.
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STEP 2: HOW WELL THE PROJECT MEETS THAT NEED?
NEXUS Assessment

® Il - APPLICATION

Investment package has a clear positive Nexus profile

CLIENT Kazakhstan T34 GPS-Guided TO1 No-Till T21 Pulses Integration

RESOURCE ASSESSMENT OF THE PACKAGE - 2 VECTORS

- TRADE-OFF BENEFIT +

11,3 357,2 Atameken Agro’s investment
I J°nerates benefits across all 4
Trade-off is shown separately, concentrated in the “Land” pillar NeXUS pillarS.

DISTRIBUTION OF BENEFIT ACROSS NEXUS PILLARS

J Feod 30,6% The largest shares fall within food
Land e 27,1% o
® Water R 21.8% and land — Kazakhstan’s critical

® Energy L 20,5% Nexus points.
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_ ‘l which benefits and risks are confirmed o 1 APPLICATION
"q NEXUS Assessment

n

Land: a Kazakhstan priority and 27.1% of AA’s positive impact

COUNTRY PROFILE PROJECT ALIGNMENT
1.5 1.5
O Land O Land 27.1%
1.0 O Food 1.0 O Food
O Energy O Energy

0.5 O Water 05 O Water
0.0 0.0

0 0.5 1 1.5 0 0.5 1 1.5

X: need within the country X: criticality relative to the world

Y: difference from the four CA neighbours Y: difference from the four CA neighbours
1. Identify the “Land” priority 2. Check the package's land effect: 3. Compare the priority
in the country profile benefit and trade-off separately with its 27.1% benefit share

Sources: CA-5 country profile; NexusEngine 14



How Country Priorities Are Linked to Technology
Financing Decisions:

1. Cou ntry Crltlcallty (identifies hotspots)
2. Tech Impact (quantifies change)

3. Nexus Alignment measures fit

4. Investment Relevance



Team Behind the Screens

Oleksandr Sikachyna,

Agricultural Markets Specialist Andry Rajaoberison,

. Geospatial & Data Analysis

Tafadzvanashe Mabhaudhi,
Senior Advisor for Climate and Nexus

. Laure-Sophie Schiettecatte,
Climate Change, Carbon Accounting

Dietmar Ueberbacher,

El | , '
ena lsaeva Climate Change & Renewable Energy

Agribusiness Specialist

Inna Punda,
Agribusiness Officer, TL

Andrey Zemskov,
Data Scientist, MRV systems




Thank you for your attention

We look forward to your questions and feedback on the methodology
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