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Why Consumer Packaged Goods Companies 
Cannot Reach Net Zero Without Farm-Level 
Data Infrastructure

1 Scope 3 Starts in the Field

Over the last decade, climate strategy within consumer packaged goods (CPG) companies 
has matured significantly. Renewable energy procurement has expanded. Packaging 
intensity has decreased. Manufacturing has become more efficient. Transportation 
networks have been optimized. These efforts have delivered meaningful reductions in 
Scope 1 and Scope 2 emissions. Yet even the most aggressive operational decarbonization 
strategies have left the majority of corporate emissions largely untouched. 

The reason is structural.

For most food, beverage, and agrifood supply chains, Scope 3 emissions represent 
between 70% and 90% of total corporate greenhouse gas impact. Within that Scope 3 
share, agriculture and land use frequently account for 60% to 75% of the footprint. The 
largest part of the emissions profile exists upstream — in soil systems, fertilizer application, 
crop management decisions, and land-use dynamics. And it is precisely this portion of the 
footprint that has historically been the least measurable.

This paper argues that credible Scope 3 reduction cannot occur without farm-level 
visibility. It further demonstrates that precision agriculture is not merely an agronomic 
enhancement tool — it is the data infrastructure required for verifiable, audit-ready, 
enterprise-scale Scope 3 reporting.

For most food, beverage, and agrifood 
supply chains, Scope 3 emissions represent 
between 70% and 90% of total corporate 
greenhouse gas impact.



2Corvian

Executive Summary

Scope 3 emissions dominate agrifood supply 
chains, yet most corporate inventories continue to 
rely on generalized emission factors, supplier 
surveys, and spend-based proxy models. These 
methods provide directional insight but lack the 
specificity required for attribution, verification, and 
regulatory-grade disclosure.

As reporting frameworks evolve — including the 
GHG Protocol Land Sector and Removals Guid-
ance, SBTi FLAG requirements, EU CSRD digital 
disclosure mandates, and emerging SEC climate 
oversight — expectations around data transparen-
cy and methodological rigor are increasing. The 
next phase of Scope 3 strategy will be defined by 
three shifts:

This white paper integrates the structural analysis 
of the Scope 3 challenge (Part 1), the operational 
mechanics of precision agriculture and measure-
ment (Part 2), and the institutional scaling model 
required for supply chain transformation (Part 3).

The conclusion is clear: Scope 3 is not primarily a 
target-setting challenge. It is an instrumentation 
challenge.

From modeled averages to primary 
activity data

From pilot programs to 
procurement-integrated systems

From voluntary participation to 
contract-embedded performance metrics

Scope 3 emissions dominate 
agrifood supply chains, yet 
most corporate inventories 
continue to rely on 
generalized emission factors, 
supplier surveys, and 
spend-based proxy models.



The Structural Scope 3 Problem

3 Scope 3 Starts in the Field

The GHG Protocol Corporate Value Chain Standard defines Scope 3 as all indirect emissions occurring across a 
companyʼs upstream and downstream value chain. For agrifood systems, this includes emissions embedded in 
purchased agricultural goods, fertilizer production, field-level nitrogen cycling, land-use change, 
and processing.

In practice, however, most corporate Scope 3 accounting aggregates emissions at the Tier 1 supplier level. 
Agricultural emissions are inferred through average emission factors applied to procurement volumes. This 
creates a structural disconnect: Emissions originate at the acre level. Accounting occurs at the invoice level.

The result is reduced transparency around the most variable and impactful emissions sources within the supply 
chain. To understand the implications of this, it is useful to examine how Scope 3 emissions are 
currently calculated.

The majority of agricultural Scope 3 reporting still relies on secondary emission factors or spend-based models. 
While these approaches are acceptable for initial screening inventories, they are insufficient for reduction claims 
requiring verification. The path forward requires primary data.

Scope 3 Calculation Hierarchy (GHG Protocol Framework)

Calculation 
Method

Primary Activity 
Data

Hybrid

Secondary 
Emission Factors

Spend-Based 
(EEIO)

Direct supplier or farm-level measurements

Combination of supplier data and secondary 
factors

Industry/regional averages

Financial proxy × economic intensity

High

Moderate

Low

Lowest

Enables attribution 
& verification

Partial attribution

High uncertainty

Cannot attribute 
reductions

Description Data 
Specificity

Implications 
for Accuracy

'
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Agriculture’s 
Emissions Complexity

Agricultural emissions are biologically driven and 
highly variable. Unlike combustion emissions, 
which are relatively linear and measurable through 
fuel consumption, agricultural emissions are 
influenced by microbial soil processes, nitrogen 
transformation, moisture variability, residue man-
agement, and crop uptake dynamics. The primary 
greenhouse gases in row crop systems include:

Nitrous oxide is particularly important due to its 
significantly higher global warming potential 
relative to CO₂. Small changes in nitrogen rate, 
timing, and placement can produce disproportion-
ate changes in emissions intensity. Yet convention-
al Scope 3 inventories often assume uniform 
nitrogen application rates across entire sourcing 
regions. This averaging effect obscures both risk 
and opportunity.

Precision agriculture reveals that two adjacent 
fields under the same crop may exhibit materially 
different emissions intensities based on manage-
ment practices. Without field-level data, this 
variability remains invisible.

Carbon dioxide (CO₂) from fuel 
use and land-use change

C C
OO NN O H H

HH
Nitrous oxide (N₂O) from 

fertilizer and soil processes
Methane (CH₄) in livestock and 

certain cropping systems

Precision agriculture reveals 
that two adjacent fields under 
the same crop may exhibit 
materially different emissions 
intensities



Farm-Gate Visibility: From Estimation to Attribution

5 Scope 3 Starts in the Field

Farm-gate visibility refers to the ability to measure 
and track the management practices that directly 
influence emissions at the field level. These include:

▪ Fertilizer rate, source, timing, and placement
▪ Soil organic carbon baselines and changes
▪ Tillage intensity and residue management
▪ Irrigation volumes and energy use
▪ Yield and biomass removal
▪ Machine passes and fuel consumption

Each of these variables materially influences 
emissions outcomes. When companies rely on 
aggregated regional averages, they lose the ability to 

differentiate high-performing producers from 
high-emission outliers. Farm-gate data restores that 
differentiation. It allows companies to:

▪ Attribute emissions reductions to specific 
practices

▪ Tie reductions to sourcing decisions
▪ Reward performance through procurement
▪ Provide audit-ready documentation

Farm-gate visibility is not an abstract ideal. It is an 
operational capability. And precision agriculture 
provides it.

Farm-gate visibility is not an abstract ideal. 
It is an operational capability. And precision 
agriculture provides it.



When integrated into a unified MRV (Measurement, Reporting, 
Verification) framework, these data streams produce 
activity-level datasets suitable for emissions calculation.

The Structural Scope 3 Problem
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Precision agriculture integrates digital systems that capture high-resolution field-level data. These systems were 
originally developed to optimize yield and input efficiency, but their data-generating capacity makes them 
uniquely suited for emissions measurement. Modern platforms combine:

▪ Variable rate application equipment
▪ Telemetry logs from machinery
▪ Geospatial soil sampling and diagnostics
▪ Remote sensing indices (NDVI, canopy temperature, moisture stress)
▪ Agronomic nitrogen and carbon models

When integrated into a unified MRV (Measurement, Reporting, Verification) framework, these data streams 
produce activity-level datasets suitable for emissions calculation.

The significance of this integration cannot be overstated. Precision agriculture converts biological variability into 
digital traceability. That is the foundation of credible Scope 3 reporting.

Precision Agriculture Data Streams and Emissions Impact

Data Stream

Variable Rate Fertilizer kg N applied per hectare N₂O reduction

Soil Sampling SOC levels Carbon tracking

Telemetry Logs Fuel use per field CO₂ reduction

Remote Sensing Biomass & stress Yield stability

Agronomic Modeling Nitrogen cycling Emissions simulation

What It Measures Emissions Lever

'



Measured Impact: Evidence from Field Deployments

10–20% 15–25% 3–8% .22–.45

7 Scope 3 Starts in the Field

Across multi-region deployments, precision-enabled nutrient optimization has demonstrated measurable 
reductions in emissions intensity. Observed outcomes include:

reduction in fertilizer 
application

reduction in nitrous 
oxide emissions

improvements in 
yield stability

tonnes CO₂e per 
hectare reductions

These results are derived from split-field comparisons where optimized and baseline practices are measured 
under similar agronomic conditions.

The key insight is not simply that emissions decline. It is that emissions decline without compromising yield 
stability. This aligns climate performance with farmer economics.

Regional Example Outcomes

Region

Canadian Prairies

US Midwest

Argentina

Wheat

Corn

Soy

Variable Rate Application

4R Nutrient Management

Precision Input Optimization

~220

~310

~190

Crop Practice CO₂e Reduction (kg/ha)

'

Across multi-region deployments, precision-
enabled nutrient optimization has demonstrated 
measurable reductions in emissions intensity.
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The Farmer 
Value Proposition

No agricultural Scope 3 strategy can scale if it 
increases producer risk or erodes margins.
Precision agriculture adoption is strongest where 
economic benefit precedes environmental 
reporting. Documented benefits include:

When emissions reductions are tied to 
premium-based sourcing or insetting programs, 
growers gain both cost savings and additional 
revenue opportunities.

Climate alignment becomes a mechanism for 
resilience. The most scalable Scope 3 strategies 
improve the farm before they improve the report.

Reduced yield variability in volatile 
weather conditions

Improved input efficiency

Access to sustainability premiums

When emissions reductions 
are tied to premium-based 
sourcing or insetting programs, 
growers gain both cost savings 
and additional revenue 
opportunities.

$20–$40 per acre fertilizer savings



When integrated into a unified MRV (Measurement, Reporting, 
Verification) framework, these data streams produce activity-level 
datasets suitable for emissions calculation.

9 Scope 3 Starts in the Field

Insetting: Structural Alignment Within the Value Chain

Insetting shifts the Scope 3 conversation from external compensation to internal transformation. Rather than 
purchasing credits outside the supply chain, companies invest in emissions reductions within their own sourcing 
regions. This creates:

▪ Traceable reduction pathways
▪ Improved soil health
▪ Strengthened sourcing resilience
▪ Increased procurement control

When integrated into a unified MRV (Measurement, Reporting, Verification) framework, these data streams 
produce activity-level datasets suitable for emissions calculation.

Insetting transforms Scope 3 from an accounting exercise into a supply chain modernization strategy.

Insetting vs Offsetting

Feature

Occurs in Sourcing Region Yes No

Tied to Procurement Yes No

Strengthens Supply Resilience Yes No

Enables SKU Attribution Yes Limited

Long-Term Supplier Engagement High Low

Insetting Offsetting

'



From Pilot to Platform: Why Most Scope 3 Programs Stall

Nearly every large agrifood company experimenting 
with Scope 3 reduction begins in the same place: 
▪ A pilot.
▪ A defined geography.
▪ A limited group of growers.
▪ A fixed crop.
▪ A short timeline.

Pilots serve an essential purpose. They validate 
agronomic feasibility. They test measurement frame-
works. They establish baseline emissions intensity 
and quantify potential reductions. But pilots do not 
transform supply chains.

The majority of Scope 3 initiatives stall between 
proof-of-concept and institutional integration 

because they fail to evolve from experimentation into 
infrastructure. A pilot is temporary by design. A 
platform is systemic. The difference between the two 
lies in architecture. A scalable Scope 3 program 
requires:
▪ Data systems capable of harmonizing multi-re-

gion farm activity
▪ Standardized measurement, reporting, and 

verification protocols
▪ Regional agronomic enablement to ensure 

practice consistency
▪ Integration with procurement, ERP, and ESG 

reporting systems

Pilots serve an essential purpose. They validate agronomic 
feasibility. They test measurement frameworks. They establish 
baseline emissions intensity and quantify potential reductions. 
But pilots do not transform supply chains.
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Without these structural components, Scope 3 remains a sustainability department initiative. With them, it 
becomes an operating model. 

11 Scope 3 Starts in the Field

The inflection point is integration. Scope 3 maturity begins when emissions measurement is embedded into 
sourcing decisions rather than appended to annual reports.

Transition from Pilot to Platform

Phase

Pilot Launch (3-6 mo) 

Data Integration

Procurement Alignment

Select crop + region, test MRV, capture 
baseline data

Connect farm data to MRV platforms, 
APIs, and dashboards 

Tie incentives and premiums to verified 
reductions

Validates impact, builds trust, 
proves ROI

Enables traceable, audit-ready 
Scope 3 accounting

Drives adoption and impact-linked 
sourcing

Supplier Enablement
Provide agronomy support, training, and 
co-investment 

Lowers adoption barriers, boosts 
farmer participation

Platform Scale-Up
Expand regionally, standardize data 
and verification

Institutionalizes verified Scope 3 
across global sourcing

Traceability Tools
Use dashboards, QR codes, digital 
certificates

Builds brand trust, consumer credibility, 
and retail alignment

Focus Value Created

'



Sustainability teams can define targets. 
But procurement determines behavior. 

Procurement: The Operational Lever of Decarbonization
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Sustainability teams can define targets. But procurement determines behavior. Procurement teams control 
supplier selection, contract structures, volume commitments, and pricing mechanisms. If Scope 3 performance 
is not reflected in procurement contracts, it remains advisory.

Embedding emissions metrics into procurement transforms climate strategy from voluntary alignment to 
operational expectation. This does not require punitive contract structures. Instead, it requires structured 
incentives and measurable targets. Procurement integration may include:

▪ Emission intensity thresholds (e.g., kg CO₂e per ton of crop)
▪ Data-sharing clauses aligned with MRV standards
▪ Verification rights and audit protocols
▪ Performance-based premiums for verified reductions
▪ Long-term volume commitments to stabilize participation

When emissions performance is tied to revenue, adoption accelerates.

Procurement is not a secondary stakeholder in Scope 3 strategy. It is the fulcrum.

Procurement Levers for Scope 3 Integration

Lever

Sustainability KPIs Define emissions expectations Accountability

Verification Clauses Ensure data integrity Reduced compliance risk

Premium Payments Reward reduction performance Accelerated adoption

Volume Guarantees Stabilize supplier engagement Long-term participation

Purpose Outcome

'



Governance: 
The Infrastructure of Trust

Agricultural data is sensitive. Farmers operate under 
tight margins, weather variability, and increasing 
regulatory pressure. If Scope 3 programs demand 
transparency without reciprocity, participation 
deteriorates. Trust must be engineered into the 
system. Effective governance frameworks include:
▪ Farmer ownership of raw data
▪ Clear opt-in participation agreements
▪ Anonymization standards for aggregated 

reporting
▪ Defined usage boundaries
▪ Independent third-party audit oversight

Data governance should not be viewed as a 
compliance formality. It is the precondition for scale. 
When farmers understand how their data is used, 
protected, and valued, participation increases. When 
governance is ambiguous, skepticism grows.

Trust is not an emotional variable. It is operational 
infrastructure.

13 Scope 3 Starts in the Field

Principle

Ownership Maintains producer agency

Informed Consent Protects participation

Anonymization Prevents misuse

Reciprocity Ensures shared value

Auditability Establishes credibility

Strategic Importance

Data governance should 
not be viewed as a 
compliance formality. It is 
the precondition for scale. 



Regulatory Convergence: 
Why Specificity Is Becoming Mandatory
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Global climate reporting frameworks are aligning around a consistent direction: greater specificity. The GHG 
Protocol Land Sector and Removals Guidance emphasizes primary data for land-based emissions. SBTi FLAG 
requires companies with significant agricultural exposure to set science-based land sector targets. The EU 
CSRD mandates auditable digital sustainability disclosures. The SEC has signaled heightened scrutiny of 
material Scope 3 emissions. While these frameworks differ in detail, their trajectory is consistent:
▪ Transparent methodology disclosure
▪ Clear differentiation between primary and secondary data
▪ Ongoing verification
▪ Traceable audit trails

Companies that continue to rely solely on generalized emission factors may face increasing pressure to justify 
methodological choices. Primary farm-level data reduces that exposure. Measurement specificity is transitioning 
from competitive advantage to compliance necessity. 

Key Frameworks Shaping the Future of Agricultural MRV

Framework

GHG Protocol Land Sector 
& Removals Guidance

Land-use emissions, SOC,
biomass

Field-level activity data; primary
data preferred

Primary Focus Key Requirement

Global / 2025+

SBTi FLAG
Target-setting for
agriculture

FLAG targets; deforestation-free
sourcing

Global / Mandatory 2025

EU CSRD
Corporate sustainability
disclosure

Auditable digital datapoints; Scope
3 required

EU / 2024–2026

U.S. SEC Climate Rule
(proposed)

Investor disclosures Scope 3 if material; audit
requirements

Companies that continue to rely solely on generalized 
emission factors may face increasing pressure to justify 
methodological choices.

USA / Expected 2025

Key Requirement

'



The Three-Year Transformation Pathway

PHASE 1

Alignment
PHASE 2

Pilot
PHASE 3

Scale
PHASE 4

Platformization

Transforming Scope 3 from estimation to verification requires sequencing. Attempting to institutionalize 
immediately without proof-of-concept often produces resistance. Conversely, remaining in perpetual pilot mode 
prevents systemic change. A phased pathway balances feasibility and ambition.

0–3 Months
Identify high-impact 

commodities & 
define KPIs

3-9 Months
Establish baseline & 

validate MRV 
methodology

9-18 Months
Expand supplier 
participation & 
automate data

18-36 Months
Integrate into 

procurement & ESG 
systems

Each phase builds toward enterprise-grade integration. By year three, emissions intensity should be measurable, 
attributable, and embedded into sourcing decisions. Scope 3 maturity is not achieved through ambition alone.
It is built through infrastructure.

Attempting to institutionalize immediately without proof-of-concept 
often produces resistance. Conversely, remaining in perpetual pilot 
mode prevents systemic change. 
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Implementation Checklist: What CPGs Must Have in Place

Defined MRV framework with emissions factors and measurement criteriaIt is built through infrastructure

Procurement contracts embedding Scope 3 KPIs and verification rights

Supplier onboarding process and support materials

Farmer incentive model with economic, technical, and educational components

ESG dashboard integration for automated data flow

Independent third-party audit system for data integrity
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Verified Emissions Data 
as a Strategic Asset

When agricultural MRV systems are fully 
integrated, emissions data transcends compliance.
It becomes strategic capital. Verified emissions 
intensity data enables:

▪ Sustainability-linked financing structures
▪ Carbon intensity-based procurement 

optimization
▪ Retail differentiation through transparent 

sourcing
▪ Investor confidence in reported reductions
▪ On-pack traceability experiences

Companies able to attribute reductions to specific 
sourcing regions gain greater control over 
narrative and negotiation. Emission performance 
becomes part of brand equity. The strategic shift is 
subtle but significant: Data moves from defensive 
reporting to offensive positioning.

When agricultural MRV systems 
are fully integrated, emissions 
data transcends compliance.
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Economic Barriers, and How to Overcome Them

Scaling farm-level Scope 3 measurement presents real constraints. Technology costs. Connectivity limitations. 
Data fragmentation. Cultural skepticism. These barriers are not technical impossibilities. They are coordination 
challenges.

Co-investment models, blended finance structures, and premium-based sourcing arrangements can offset 
technology costs. Offline-capable data collection tools mitigate connectivity issues. Transparent governance 
addresses trust deficits.

Farmers should not absorb the cost of corporate decarbonization alone. Shared investment creates 
shared impact.

Barriers and Strategic Responses

Barrier

High upfront costs for tech and software
Co-fund equipment, soil testing, and digital platform access
for supplier farms

Limited rural connectivity
Support infrastructure development or choose tools that work
offline/low bandwidth

Data ownership and privacy concerns
Establish clear data-sharing agreements and farmer-first data
governance frameworks

Low adoption among small/diverse farms
Tailor tools to fit various farm types; fund training through
cooperatives or NGOs

Technical complexity and trust gaps
Partner with ag-tech providers to offer user-friendly tools and
hands-on farmer support

Unclear farmer incentives
Offer price premiums or sustainability bonuses for verified low
carbon practices

Strategic Response

'
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The Role of Execution: 
Why Systems Fail 
Without Operators

Technology alone does not deliver verified Scope 
3 outcomes. Execution does.

Integrating telemetry, soil diagnostics, remote 
sensing, agronomic modeling, and enterprise 
reporting requires operational discipline.

Platforms must translate raw field data into struc-
tured emissions calculations aligned with recog-
nized protocols. This requires:

▪ Agronomic expertise
▪ Data engineering capability
▪ Regulatory literacy
▪ Regional deployment infrastructure

Measurement infrastructure must be maintained 
continuously, not episodically. Without execution 
capacity, data remains fragmented. With it, emis-
sions accounting becomes systematic.

Platforms must translate raw 
field data into structured 
emissions calculations aligned 
with recognized protocols.



Corvian, Precision Agriculture at Scale
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Corvian is a global leader in digital agriculture, 
providing an end-to-end MRV-ready platform that 
integrates in-field telemetry, soil diagnostics, and 
remote sensing into a unified system.

Key Capabilities:
▪ AI-powered decision support tools tailored to 

real-time agronomic conditions
▪ Integrated digital platforms (FarmCommand, 

LabCommand) to track inputs, yields, and 
emissions

▪ Proven track record of reducing nitrogen use and 
improving soil health while maintaining yield

▪ Compatibility with Scope 3 data standards 
(FLAG, GHG Protocol, ISO 14064-2)

Impact Snapshot:
▪ Up to 25% reduction in N₂O emissions through 

variable rate and 4R practices
▪ 10–20% increase in fertilizer use efficiency
▪ 3–8% gain in yield stability with optimized input 

timing

Corvian enables CPGs to scale verified Scope 3 
reduction from field to boardroom.

Corvian enables CPGs to scale 
verified Scope 3 reduction from 
field to boardroom.



The Value of Partnership with Corvian
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When CPGs partner with Corvian, they gain more than technology, they gain a trusted solution for 
climate accountability.

▪ Deep agronomic expertise across geographies and cropping systems
▪ Decade-long experience integrating data across farms, suppliers, and corporate systems
▪ Global infrastructure for deployment, training, and ongoing support
▪ Proven success stories with top-tier agrifood clients and government climate programs

Verified Scope 3 reduction requires more than data, it requires trusted delivery partners who understand the 
ground realities and regulatory expectations.

Verified Scope 3 reduction requires more than data, it requires 
trusted delivery partners who understand the ground realities 

and regulatory expectations.
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Why Corvian?

The Strategic Advantage

Corvian operates the execution layer that connects:

With enterprise reporting systems.

It is built to convert farm data into audit-ready 
Scope 3 outcomes.

Companies that operationalize farm-level Scope 3 
measurement gain:
▪ Regulatory confidence
▪ Investor trust
▪ Retail differentiation
▪ Risk mitigation
▪ Competitive procurement leverage
The companies that measure first will lead.
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Field-Level 
Telemetry

Soil 
Diagnostics

Remote
Sensing

AI Agronomic 
Modeling

50M+ 36
Acres

Processed
AgTech
Patents

2 100+
Soil Labs Agronomic

Experts



Call to Action & Next Steps
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CPGs can no longer rely on estimation-based reporting. Verified Scope 3 reductions require an integrated data 
ecosystem linking farm practices with corporate accounting systems.

Recommended Immediate Actions for CPGs

▪ Conduct a Scope 3 relevance assessment to prioritize high-emission commodities and regions.
▪ Initiate a precision agriculture pilot to create verified baselines and test MRV readiness.
▪ Integrate MRV outputs with procurement and ESG systems for automated reporting.
▪ Revise procurement contracts to embed data sharing and FLAG aligned KPIs.
▪ Publish verified Scope 3 results within 12–18 months to strengthen investor confidence.

▪ Precision agriculture is not merely a farm-level improvement, it is a data infrastructure revolution linking 
soil-level decisions with boardroom-level reporting. The future of Scope 3 decarbonization relies on 
building this bridge through digital, science-based farming systems.

The future of Scope 3 decarbonization relies on 
building this bridge through digital, science-based 

farming systems.
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