


• Demonstrate use of imagery to assess conflict & its effect on area grown at village level 
in near real time

• Link to survey data to assess welfare/distributional effects & scope for intervention

• Illustrate how digital farmer registry & admin. data can complement the above to 
target, deliver, and evaluate agricultural support quickly and transparently 

Objectives



Data sources I: Conflict data from imagery



Conflict data at Village Council (VC) level (n=10,453)

Open data Crop area damage

% VCs aff % VCs if yes, ha

P1: Feb 24 - Mar 12 12.4 0.90 265

P2: Mar 13-26 16.4 2.20 446

P3: Mar 27 - Apr 10 10.2 0.60 161

P4: Apr 11 - 24 10.1 1.00 458

P5: Apr 25 - May 7 9.9 0.80 252

P6: May 8-22 10.0 0.90 184

P7: May 23 - Jun 3 10.2 1.40 286

P8: Jun 4-18 10.0 1.10 273

P9 Jun 19 - Jul 2 10.5 2.20 292

P10: Jul 3 - Jul 17 11.0 3.00 250

P11 Jul 18 - Jul 31 10.7 2.00 192

P12: Aug 1 – Aug 14 10.8 2.40 176

P13: Aug 15-28 10.7 2.40 32

P14: Aug 14-Sep 11 10.2 1.20 161

P15: Sep 12-25 8.6 0.70 69

P16: Sep 26-Oct 10 8.6 1.20 26

P17: Oct 11-24 9.0 1.80 100

P18: Oct 25-Nov 6 8.1 0.20 147

P19: Nov 7-20 8.2 1.40 152

RS data more fine-grained & concentrated
Example for July 4-17 period

● = ACLED; settlements boundaries in white



Data source II: National Crop classification map 2019-22 (here 2022)

Colors = different crops

Ground-truth data for each year

3.3 mn. field boundaries nationally based on 

(open source) machine learning using Sen2

Can link to cadaster to get any farmers’ 

cultivation history & yields (vs. neighbor)

• Establish credit history even w/o records

• Automate crop insurance

• Provide basis for carbon credits

Actual use differs from registered parcels

• Overlay with cadaster allows to identify & 

fix informality on public & private land

• Important for local (land) tax revenue and 

planning (especially for reconstruction)



Putting crop cover & damage data together

2019-21 2022 2019/21 vs. 22 No. 

abs. % VCs

Panel A: Area estimates national (mn. ha)

Winter crop 8.801 8.383 -1.047 -11.1 10,125

Summer crop 18.05 17.151 -0.899 -4.98 10,403

Panel B: Winter crop VC level (ha)

Total 869.3 828 -103.4 -11.1 10,125

Crop damage N 828.9 795.1 -95.24 -10.7 9,748

from imagery Y 1,912.40 1,678.10 -314.29 -15.8 377

Any conflict N 718.1 691.9 -26.16 -3.64 8,263

public source Y 1,540.20 1,431.60 -108.65 -7.05 1,862

Panel C: Summer crop VC level (ha)

Total 1735.1 1648.7 -86.38 -4.98 10,403

Crop damage N 1663.1 1639.1 -24.03 -1.44 9,724

from imagery Y 2765.9 1786.6 -979.3 -35.4 679

Any conflict N 1545.8 1584.5 38.71 -2.50 8,336

public source Y 2498.5 1907.6 -590.86 -23.7 2,067

National aggregates

• Conflict effect seems limited

• Lower than other estimates (USDA)

Village level data

• Conflict-affected villages larger than avg

• Fighting affects more VCs than field damage

• But simple effect lower

Winter crop area
• ↓ by 15.8% in 377 VCs with crop damage

• ↓ by 7.1% in 1,862 VCs with fighting

Summer crop area
• ↓ by 35.4% in 679 VCs with crop damage

• ↓ by 23.7% in 2,067 VCs with fighting 



Daily data on precipitation & temperature

2022 a dry year
Temp usual



Estimating equation (𝑣 = village) for winter crops

𝑌𝑣𝑡 = 𝛼𝑣 + 𝛽𝐶𝐼𝑣𝑡 + 𝛾𝑿𝑣𝑡 + 𝜆𝑡 + 𝜀𝑣𝑡
• 𝑌𝑣𝑡 is area cultivated w. winter or summer crop

• 𝐶𝐼𝑣𝑡 is conflict indicator (area damaged or index or both) – direct conflict effect

• 𝑿𝑣𝑡 time-variant village attributes (crop-specific GDD & rain planting & growing & higher order terms)

• 𝜆𝑡 is time dummy – t = 2022 gives upper bound on indirect (macro) conflict effect 

• For summer crops add winter crop area in t to 𝑿𝑣𝑡 to allow for complementarity/substitution

Counterfactual simulations
• No conflict and no macro effect (with or without weather)

• Provides predicted area at VC level & can be aggregated in whatever way useful

Methodology



Crop area regressions

Winter crops Summer crops

Any conf. Conf. intensity Yr-Rayon FE Village FE

Conflict indicator -51.485*** -94.916*** -599.275*** -660.570***

(13.933) (18.708) (39.545) (13.300)

Area damage planting (ha) -0.288*** -0.223***

(0.021) (0.021)

Area damage growing (ha) -0.111*** -0.100*** -0.683*** -0.838***

(0.031) (0.031) (0.020) (0.018)

Winter crop area (ha) -0.774*** -0.748***

(0.004) (0.004)

Year 2020 65.310** 56.513** -59.913***

(25.465) (25.491) (11.213)

Year 2021 40.628** 42.893** -140.219***

(20.525) (20.475) (9.681)

Year 2022 -87.918*** -82.129*** -145.340***

(14.318) (14.358) (12.035)

No. of obs 40,500 40,500 41,612 41,612

R2 0.095 0.096 0.559 0.607



Predicted area: Winter & Summer crop regressions (mn. ha)

Total VC with conflict Occupied

No Yes by Russia

Panel A: Winter crops

(1) Full model (B) 8.38 5.73 2.66 1.79

(2) No conflict (S1) 8.52 5.73 2.79 1.86

(3) No macro & conflict (S2) 9.35 6.41 2.94 1.92

(5) Net conflict effect (S1-B) 0.14 0.14 0.07

(6) Net macro effect (S2-S1) 0.83 0.68 0.15 0.07

(7) Conflict & macro (S2-B) 0.97 0.68 0.29 0.14

Panel B: Summer crops

(1) Full model (B) 17.15 13.16 3.99 2.06

(2) No conflict (S1) 18.21 13.16 5.05 2.86

(3) No macro & conflict (S2) 19.72 14.37 5.35 3.00

(4) Winter crop adj. in (3) (S3) 19.22 14.05 5.17 2.88

(5) Net conflict effect (S1-B) 1.06 1.06 0.79

(6) Net macro effect (S2-S1) 1.51 1.21 0.30 0.14

(7) Conflict & macro (S2-B) 2.57 1.21 1.36 0.94

(8) Winter crop subst. (S3-B) 2.07 0.89 1.18 0.81

Winter crop (planted before war)
• Tot conf effect 9.5 % (0.97/9.35)
• 86% of total due to macro effect

Summer crops
• Total effect 13% (2.57/19.72)
• 59% due to macro; 41% direct
• 75% direct eff. in Russia contr. Area
• Winter crop substitution (0.5 mn ha)
• Consistent w. 1.6 mn ha ↑ in area

uncultivated in t but cult. in t-1

Extensions & robustness checks
• Net out 2022 weather effects 
• Winter crop yield (NDVI): -20%
• Individual summer crops (big 

expansion of sunflower)
• Harvest season burnt crop area ±

25 km from July/Aug. frontline
• See annex/papers for details 



Total Centr East North South West

Ladder ctry 21 (1-10) 7.13 7.31 6.93 6.89 7.12 6.81

Ladder ctry now (1-10) 3.20 3.23 2.59 3.03 3.29 3.38

Ladder pers. 21 (1-10) 7.21 7.34 6.91 7.30 7.13 6.85

Ladder pers. now (1-10) 3.65 3.69 3.19 3.33 3.76 3.88

Got soc. assistance 21 0.31 0.29 0.26 0.34 0.34 0.30

If yes, US$/pc 326 339 281 307 340 286

Got soc. assistance 22 0.38 0.33 0.40 0.42 0.48 0.38

If yes, US$/pc 309 332 262 291 305 288

Can get inf. support? 0.46 0.48 0.44 0.44 0.44 0.47

max. (US$) 7,267 7,734 9,052 10,944 4,689 5,054

Non-ag inc. 21 ($/pc) 2,230 2,387 2,406 2,326 1,922 2,015

Non-ag inc. 22 ($/pc) 2,005 2,096 1,739 2,297 1,762 1,875

War damage land/struct. 0.07 0.03 0.24 0.21 0.07 0.00

No. obs. 945 437 46 139 212 111

Preliminary evidence from farm survey: Welfare

Farm survey 
• 2,500 farms; national coverage; phone
• SAR as a frame
• Size strata: <50; 50-120; 120-500; >500 ha
• Statistics preliminary (<50% complete)
• Non-response an issue

Dramatic drop in perspectives…
• Close to 4 points in ladder
• From bad to worse in E followed by C
• Similar drop personal; more optimistic 
• W now offers best perspective (from worst)

… but country continued to function
• Social assistance coverage ↑ 31% to 38%
• Received by 43% of farms < 50 ha
• Non-ag. income ↓ 10% only (30% in E)
• Informal networks accessible for many

War damage to land/structures
• Concentrated in E & N
• In line with data from imagery



Evidence from farm survey: Production

Farm size group in ha

Total < 50 50-120 120-500 > 500

Crop area 21 (ha) 172.43 19.41 74.21 199.22 913.32

Crop area 22 (ha) 151.90 19.65 75.36 195.65 828.11

Cereal area 21 (ha) 84.20 12.27 36.34 95.75 396.28

Cereal area 22 (ha) 73.47 12.28 36.56 91.85 322.18

C. yield 21 (t/ha) 3.90 3.21 3.99 4.16 4.50

C. yield 21 (t/ha) 3.17 2.65 3.26 3.26 3.80

Sold wheat in 2021 0.90 0.91 0.89 0.89 0.90

Sold wheat in 2021 0.43 0.32 0.45 0.47 0.56

Wheat price ’21 ($/t) 166.99 142.69 163.72 173.80 195.57

Wheat price ’22 ($/t) 127.06 113.93 123.90 124.44 154.72

Out. value 21 ($/ha) 873.64 709.18 914.33 899.11 1069.62

Out. value 22 ($/ha) 594.10 460.14 636.45 609.67 763.12

Crop area reduction modest
• 12% reduction in total/cereal area
• Zero for farms < 500 ha

Physical output down 20%
• Similar across farm sizes & crops
• Reinforces pre-existing yield gaps 

across farm sizes
Crop expansion/contraction & yield 
dynamics

Market access a key constraint
• Market partic. dropped almost 50% 
• Size differentiated (59 vs. 34 points)
• Price drop by 20%
• Reinforces price differences across 

farm size groups 

Raises interesting questions
• How do these translate into profit? 
• What causes differential effects? 
• Bottlenecks to better performance? 



Evidence from farm survey: Perspectives

Farm size group in ha

Total < 50 50-120 120-500 > 500

Willing to sell land 0.04 0.07 0.03 0.03 0.00

Price WTS ($/ha) 2,784 3,732 1,771 1,493

Wants to buy land 0.76 0.53 0.86 0.82 0.92

Price WTP ($/ha) 1,315 1,270 1,307 1,356 1,373

Lease paid ($/ha) 80.90 35.50 99.89 100.85 115.10

Want to lease more? 0.82 0.69 0.90 0.84 0.93

Ever received credit 0.53 0.35 0.51 0.70 0.87

if y, year since last 3.69 5.54 3.94 3.09 1.93

size (US$) 44,211 6,090 15,078 48,685 153,999

interest (%) 7.66 10.30 8.23 6.92 5.41

used for WC 0.90 0.77 0.90 0.94 0.99

Would want to borrow? 0.77 0.60 0.85 0.85 0.91

Would benefit from TA 0.88 0.89 0.91 0.88 0.91

Govt to reg. input price 0.70 0.74 0.69 0.67 0.62

Farm equipment ($/ha) 494 478 648 647 347

Land market
• Agricultural fundamentals strong

• Only 4% ready to sell land (well 
above market price)

• > 86% in > 50 ha want to buy land 
• WTP in line with pre-war prices
• Strong demand for land to lease

Credit markets
• Zero long-term credit
• Access extremely size-biased
• Not surprising without land market
• Ex-post credit subsidy mechanism:

Goes to large farms w. credit access
• Large unsatisfied credit demand 
• Leveling playing field could help

Other issues
• Most important short-term concern is 

input access; TA on how to adjust
• Scope for equipment rental? 



Design & implementation (EU & TF-supported) 
• $ 100/ha cultivated for farmers < 120 ha; first come first serve [also for storage & cows]

• Uses Agrarian registry (SAR); established for national pilot Aug. 12, 2022: Digital ID; linked to state registries

• 33,562 farmers (of 63,586 eligible applicants) received grant in Oct. - 10 weeks after launch

• Fully digital w. automatic eligibility check (crop map –occupied areas) in cadaster & registry

Remote sensing allows rapid evaluation - first results expected shortly
• Use treated vs. untreated farmer’ parcel shapefiles to assess impact on cult. area/winter crop yield

• Panel estimation & comparison to neighboring parcels allows to separate war from structural effects

• Helps adjust survey non-response & generates training data from eligibility checks (smallholder crops)

SAR could evolve into a central digital hub for reconstruction in agriculture
• Will provide platform for all financial state support – adding other elements straightforward 

• ↓ transact cost & ↑ competition in financial sector: digitally access tax & stat. forms; interactive

• Improve factor & output market functioning (like Prozorro in e-procurement & public land auctions)

Gov’t response: $ 50 mn cash grants using State Agrarian Registry (SAR)



Free satellite imagery provides an indispensable basis for policy decisions
• Providing estimates in near-real time & high granularity allows use for targeting

• Short-term area impact 10-20% – though exacerbated by yield effect & worrying longer-term signs

• Local food supply less of an issue, but input & output markets a challenge – will determine global effect

Combine with farm survey data to assess market/welfare effects 
• Considerable resilience & continued access to social programs – agri. fundamentals still strong

• War exacerbates pre-existing inequalities in terms of capital market access pre- land market

• Improving capital market functioning could provide opportunity to overcome these

Linking imagery to digital land & farmer registry closes analysis-action feedback loop
• Targeting & transparent implementation of cash grant program 

• Evaluation effect of cash grants & design of follow-up using parcel level data

• Bringing in banks & increasing competition in financial markets

• Can create opportunities for future Bank operational & analytical support

Conclusion


