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VOLUME 1: Climate-Smart Production
A Comprehensive Implementation Manual for Resilient, Productive and Resource-Efficient Agriculture

Author: Elfas Zadzagomo Shangwa Hunter

HUNTER'S GLOBAL NETWORK | FARMERS PRIDE INTERNATIONAL INVESTMENT

Publication purpose  This volume translates climate-smart agriculture into field-level operating 
systems covering land, soil, water, crop planning, crop health, protected cultivation, digital 
agriculture, energy, safeguards, finance, monitoring and scalable governance.

How to Use This Manual
This manual is designed for implementation teams, governments, development partners, 
agribusinesses, farmer organisations, technical service providers, training institutions and investors. 
It can be used at programme, district, cluster, enterprise and farm level. The recommended approach 
is to begin with a baseline, define measurable targets, select context-appropriate interventions, cost 
the implementation package, assign accountability, train implementers, deploy systems in phases, 
measure performance and revise the package using evidence.

Series Integration

The three volumes are intended to operate as one system. Volume 1 establishes climate-smart 
primary production. Volume 2 protects product quality and value between harvest and market. 
Volume 3 converts agricultural output into higher-value industrial products. Programme managers 
should use common traceability identifiers, data definitions, quality standards, risk registers and 
monitoring cycles across all three volumes.

Core Principles

 Productivity and profitability: interventions must improve viable output, resource efficiency, 
quality or market access rather than add technology for its own sake.

 Climate resilience: systems should reduce sensitivity to drought, heat, floods, pests, supply 
disruption and market shocks.

 Mitigation where feasible: reduce emissions intensity, energy waste, nutrient losses and 
avoidable waste while protecting soil carbon and biomass.

 Evidence and traceability: decisions should be based on records, measurements and clearly 
assigned responsibilities.
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 Do-no-harm safeguards: protect workers, communities, consumers, land, water, biodiversity and 
vulnerable groups.

 Scalability: every pilot should include a pathway for financing, institutionalisation, replication 
and continuous improvement.

Abbreviations

Term Meaning

CSA Climate-Smart Agriculture

MEL Monitoring, Evaluation and Learning

KPI Key Performance Indicator

SOP Standard Operating Procedure

HACCP Hazard Analysis and Critical Control Point

GMP Good Manufacturing Practice

CAPEX Capital Expenditure

OPEX Operating Expenditure

GHG Greenhouse Gas

QA/QC Quality Assurance / Quality Control
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Executive Summary
This volume translates climate-smart agriculture into field-level operating systems covering land, 
soil, water, crop planning, crop health, protected cultivation, digital agriculture, energy, safeguards, 
finance, monitoring and scalable governance. The manual is structured to move from diagnosis and 
design to operating controls, evidence, assurance and scale-up. Every intervention should be linked 
to a measurable problem, a responsible owner, a financing approach and a verification method.

Management rule  Technology does not make a system climate-smart by itself. The intervention 
must solve a defined risk or performance gap, fit the local context, be economically maintainable 
and be measured after implementation.

Figure 1. Integrated operating model for this volume.

Implementation at a Glance

Phase What happens Primary 
owner

Timing Key output KPI Primary risk Mitigation

1. Baseline & 
mobilisation

Confirm 
geography, 
beneficiaries, 
climate/market 
risks, current 
practices and 
assets.

Programme 
lead + local 
institutions

Months 0-2

Approved 
baseline; 
stakeholder 
map

Baseline 
completed; 
participation 
rate

Weak data / 
low buy-in

Use 
triangulation, 
field 
verification 
and signed 
mobilisation 
plan

2. Detailed 
design

Prioritise 
interventions, 
technical 
standards, 
sites, 
procurement 
lots and 
financing.

Technical lead 
+ finance + 
procurement

Months 2-4

Investment 
plan; BoQ; 
implementatio
n schedule

% 
interventions 
costed and 
approved

Over-design / 
unaffordable 
package

Phase 
investments; 
apply value-
for-money 
gates

3. Capacity Train trainers, Training lead + Months 3-8; Competency Pass rate; Training Field 
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building

operators, 
farmers, 
supervisors 
and QA 
personnel.

technical 
specialists

refresher 
quarterly

records; 
training 
materials

adoption rate without 
application

demonstration
s; competency 
checks; 
coaching

4. 
Infrastructure 
& systems

Procure, 
install, 
commission 
and document 
physical and 
digital systems.

Engineering / 
operations Months 4-12

Commissioned 
assets; asset 
register

On-time 
commissioning
; uptime

Delays / poor 
installation

Milestone 
payments; 
factory/site 
acceptance 
tests

5. Controlled 
rollout

Operate 
priority sites, 
capture 
evidence and 
correct 
bottlenecks.

Operations + 
MEL Months 8-18 Operational 

pilot clusters

Yield/quality/
loss/cost 
targets 
achieved

Pilot not 
representative

Use diverse 
sites and 
predefined 
success criteria

6. Scale-up

Replicate 
proven 
packages 
through 
finance, 
extension, 
suppliers and 
offtake.

Programme 
board + 
partners

Years 2-5
Scaled clusters 
and market 
linkages

Coverage; unit 
cost reduction; 
revenue 
growth

Scaling faster 
than systems

Stage-gates, 
audit 
readiness, 
supplier 
qualification

7. Continuous 
improvement

Quarterly 
reviews, 
annual 
assurance, 
lessons and 
standards 
updates.

MEL + QA + 
leadership

Quarterly / 
annual

Corrective 
action logs; 
updated SOPs

Closure rate; 
trend 
improvement

Data not acted 
on

Management 
review with 
accountable 
owners
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1. Climate-Smart Production System Design
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

1.1 From farm activities to a managed production system

Climate-smart production begins with system design rather than isolated technologies. A production 
unit should be treated as an integrated combination of land, soil, water, seed, labour, machinery, 
energy, information, finance and market commitments. The design task is to match these resources 
to a defined product specification and planting calendar while anticipating climate variability. Each 
enterprise should therefore begin with a production charter stating crop, variety, area, target yield, 
quality specification, intended market, planting window, irrigation method, nutrient strategy, crop-
protection strategy, expected labour demand and harvest window.

1.2 Site characterisation and zoning

Map slope, soil type, drainage, erosion risk, water source, access roads, power availability, ecological 
features and previous land use before finalising field blocks. Use simple management zones where 
advanced GIS is unavailable: high-potential production blocks, water-sensitive blocks, erosion-
control areas, biodiversity buffers, infrastructure corridors and restricted areas. Record GPS 
references for fields and critical assets. The practical objective is to prevent expensive mistakes such 
as placing water-intensive crops far from reliable water, routing roads through drainage lines or 
applying one fertiliser recommendation to soils with different constraints.

1.3 Climate-risk screening

For each crop and site, identify the climate hazards that can materially affect establishment, 
vegetative growth, flowering, fruiting, harvest and logistics. Rate likelihood and consequence, then 
define preventive, preparedness and response measures. Drought plans may include water 
budgeting, deficit irrigation rules and crop prioritisation; heat plans may include shade, adjusted 
planting windows and worker protection; flood plans may include drainage, raised beds and 
emergency access. The screening should be reviewed before every season, not filed as a one-off study.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root Corrective-action closure / revised SOP
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causes and update controls.

2. Soil Health, Fertility and Land Stewardship
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

2.1 Soil testing and diagnosis

A representative soil-testing programme should measure at minimum pH, electrical conductivity 
where salinity is a risk, organic matter or organic carbon, texture or an equivalent physical 
classification, and key nutrients appropriate to the crop. Sampling must use defined depths, avoid 
anomalous spots unless they are a management zone, label samples with field identifiers and 
preserve chain of custody. Laboratory results should be converted into an action plan rather than 
simply stored: liming or acidification need, nutrient rates, organic amendment strategy, drainage or 
salinity action and follow-up sampling date.

2.2 Building soil function

Prioritise soil cover, organic inputs, residue retention where safe, reduced unnecessary disturbance, 
diverse rotations, legumes, composts, manures that meet hygiene requirements and erosion control. 
The aim is improved infiltration, aggregate stability, nutrient cycling and root exploration. Where 
intensive horticulture requires tillage, manage it as a targeted operation and rebuild structure 
through cover crops and organic matter rather than treating tillage as inherently good or bad.

2.3 Nutrient stewardship

Apply the right nutrient source, rate, time and placement for the crop, soil and irrigation system. Use 
split applications for mobile nutrients, calibrate equipment, protect fertiliser from moisture and 
contamination, record batch and field use, and investigate large differences between planned and 
actual nutrient use. Fertigation should be based on water quality, injector calibration and crop stage. 
Over-application increases cost and can raise salinity, nitrate loss and water-quality risks.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test
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Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP

3. Water Security and Smart Irrigation
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

3.1 Water source assurance

Document legal access, seasonal yield, water-quality results, pumping limits and competing demand 
for every source. A climate-smart irrigation plan includes storage where justified, source redundancy 
for strategic crops, protective structures, metering and maintenance. Water budgeting should 
compare available supply with peak crop demand and include operational losses.

 Meter or estimate water by management block and compare planned versus actual use.
 Inspect pumps, filters, valves, emitters and leaks on a defined schedule.
 Escalate water-quality or source-yield deterioration before it causes crop or equipment damage.

3.2 Irrigation design and scheduling

Design systems to field pressure requirements, emitter or sprinkler uniformity, filtration needs and 
manageable block sizes. Scheduling should combine crop stage, rooting depth, soil water status and 
weather rather than relying only on fixed days. Practical tools include tensiometers, capacitance 
probes, weather-based evapotranspiration estimates and calibrated field observations. Record 
irrigation duration and estimated volume by block.

 Meter or estimate water by management block and compare planned versus actual use.
 Inspect pumps, filters, valves, emitters and leaks on a defined schedule.
 Escalate water-quality or source-yield deterioration before it causes crop or equipment damage.

3.3 Drought operating rules

Define drought triggers before a crisis: reservoir level thresholds, borehole drawdown limits, crop 
prioritisation, deficit-irrigation rules, replanting cut-offs and escalation authority. Protect high-value 
perennial or strategic seed assets first where that is economically and agronomically justified. 
Communicate water restrictions early to avoid ad hoc decisions.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with Completed records / asset or process 
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trained people and suitable resources. evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP

4. Crop Planning, Seed Systems and Diversification
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

4.1 Market-led crop planning

Start with market specification and backwards-plan the production programme. Contracted or target 
markets should inform variety, planting density, quality tolerances, residue requirements, harvest 
maturity, packaging and timing. A planting plan should include staggered sowing where continuous 
supply is required, crop rotation constraints and realistic harvest labour capacity.

4.2 Seed and planting material quality

Use verified seed, seedlings, cuttings or other planting material with records for source, lot, 
germination or viability, phytosanitary status and varietal identity. Establish receiving checks and 
quarantine procedures for high-risk material. Poor planting material can undermine every later 
investment in irrigation, nutrition and crop protection.

 Define acceptance criteria before receiving or processing product.
 Use controlled records for monitoring, deviation, disposition and corrective action.
 Verify critical measurements with calibrated or otherwise suitable equipment.

4.3 Diversification and resilience

Diversification should be deliberate: different crops can spread climate, pest, labour and market risk, 
but excessive diversity can overwhelm management. Select portfolios with complementary planting 
and harvest windows, shared equipment where possible, and credible markets. Include cover crops, 
legumes, agroforestry or livestock integration where they strengthen system function and economics.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence
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Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP

5. Integrated Crop Health and Pest Management
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

5.1 Prevention first

Use clean planting material, crop rotation, sanitation, resistant varieties where available, balanced 
nutrition, irrigation management and habitat management to reduce pest and disease pressure. 
Prevention lowers reliance on emergency chemical control and improves residue compliance.

5.2 Scouting and thresholds

Train scouts to follow defined routes, inspect representative plants, identify symptoms, count or rate 
severity and record georeferenced observations where possible. Establish action thresholds or 
decision rules. Unusual outbreaks should trigger specialist diagnosis rather than repeated pesticide 
applications.

5.3 Responsible pesticide management

Only use legally authorised products according to label, buyer requirements and local regulation. 
Maintain spray records, pre-harvest intervals, re-entry intervals, PPE, secure storage, spill response, 
container management and calibrated application equipment. Monitor resistance risk by rotating 
modes of action and integrating non-chemical controls.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP
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6. Protected Cultivation, Precision Agriculture and Digital 
Tools
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

6.1 Protected systems

Greenhouses, shade houses, tunnels and net houses can reduce weather exposure and improve 
quality, but they concentrate management risk. Design for ventilation, water quality, pest exclusion, 
structural wind load and emergency drainage. Use protected cultivation for crops and markets that 
justify the additional CAPEX and skill requirements.

6.2 Sensors and decision support

Deploy technology only where it changes a management decision. Priority measurements often 
include rainfall, temperature, humidity, soil moisture, irrigation flow, tank levels and energy use. 
Establish sensor calibration, communication uptime and manual fallback procedures. Dashboards 
should convert data into thresholds and actions rather than displaying measurements without 
accountability.

6.3 Remote sensing and field intelligence

Satellite and drone imagery can help detect crop variability, irrigation problems, storm damage and 
stand gaps. Treat imagery as a screening tool that directs field inspection; do not substitute it for 
diagnosis. Maintain data governance rules covering access, retention, device security and ownership.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP
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7. Renewable Energy, Mechanisation and Resource Efficiency
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

7.1 Farm energy planning

Create an energy map listing major loads, operating hours, fuel or electricity use, criticality and 
backup requirements. Solar pumping, efficient motors, variable-speed drives and cold-room 
integration may reduce operating cost, but designs should consider lifecycle maintenance, battery 
replacement where used and seasonal demand.

7.2 Mechanisation strategy

Match machinery to farm scale, soil conditions, labour constraints and service capacity. Standardise 
frequently used implements where this reduces spare-parts complexity. Develop operator 
competency requirements, pre-use checks, preventive maintenance schedules and fuel-use 
benchmarks.

7.3 Efficiency metrics

Track water productivity, energy intensity, input cost per hectare, yield per hectare, marketable yield 
percentage and labour productivity. These metrics reveal whether a technology actually improves 
system performance.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP

8. Harvest Readiness and Production Quality Assurance
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.
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8.1 Pre-harvest quality plan

Define maturity criteria, residue compliance, irrigation cut-offs where applicable, expected harvest 
volume, field hygiene, container availability and transport slots before harvest. Quality defects are 
cheaper to prevent in the field than to sort out later.

 Define acceptance criteria before receiving or processing product.
 Use controlled records for monitoring, deviation, disposition and corrective action.
 Verify critical measurements with calibrated or otherwise suitable equipment.

8.2 Field traceability

Assign unique field or block identifiers and link them to seed lots, input applications, irrigation 
records, scouting, harvest date and destination. The minimum system can be paper-based if 
controlled and legible; digital systems improve speed but still require disciplined data entry.

8.3 Handover to post-harvest operations

Use a documented handover at harvest: product, field, quantity, time, maturity/grade, temperature 
where relevant, vehicle/container, receiving point and any deviations. This creates the bridge 
between Volume 1 and Volume 2.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP

9. Social, Environmental and Occupational Safeguards
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

9.1 Worker health and safety

Identify hazards for machinery, agrochemicals, heat, lifting, electricity, confined spaces, animals and 
transport. Provide PPE, induction, task-specific training, first aid, emergency contacts and incident 
reporting. Supervisors should conduct toolbox talks during high-risk periods.
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 Define acceptance criteria before receiving or processing product.
 Use controlled records for monitoring, deviation, disposition and corrective action.
 Verify critical measurements with calibrated or otherwise suitable equipment.

9.2 Environmental safeguards

Protect riparian areas, wetlands, sensitive habitats and drinking-water sources. Manage chemical 
stores, fuel, waste, wash water and erosion. New land development should screen for biodiversity, 
tenure and community impacts before clearing.

9.3 Inclusion and labour standards

Use transparent recruitment, prohibit forced and child labour, provide grievance channels and 
intentionally include women, youth and persons with disabilities in training and enterprise 
opportunities where tasks can be safely adapted.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP

10. Farm Economics, Finance and Market Alignment
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

10.1 Enterprise budgets

Prepare crop budgets with realistic yields, marketable percentage, prices, input costs, labour, water, 
energy, machinery, financing and post-harvest charges. Include downside scenarios for price and 
yield. Gross revenue is not profit; investment decisions must use full cost and cash-flow analysis.

10.2 Financing pathways

Match finance tenor to asset life and cash cycle. Working capital should fund seasonal inputs; 
medium- or long-term finance is more appropriate for irrigation, protected structures and renewable 
energy. Use contracts, insurance, guarantees and staged disbursement where they reduce risk.
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10.3 Market assurance

Avoid expanding production without a route to market. Define buyers, specifications, volume 
windows, price mechanism, rejection rules, payment terms and contingency buyers. Market 
development and production scale-up should move together.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP

11. Monitoring, Evaluation, Learning and Digital Records
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

11.1 Indicator architecture

Use a small set of operational KPIs at field level and a broader programme scorecard at management 
level. Indicators should cover productivity, quality, resource efficiency, resilience, environmental 
performance, inclusion, finance and market outcomes.

11.2 Data quality

Define who records each data point, units, frequency, validation rule and retention period. Conduct 
spot checks against physical reality. Digital systems should use controlled master data for farms, 
fields, crops and users.

 Define acceptance criteria before receiving or processing product.
 Use controlled records for monitoring, deviation, disposition and corrective action.
 Verify critical measurements with calibrated or otherwise suitable equipment.

11.3 Learning loops

Hold seasonal after-action reviews. Compare planned versus actual yield, cost, water, inputs, quality 
and revenue; identify causes; assign corrective actions; update SOPs and training. Learning is 
complete only when changed practice is implemented and verified.
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Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with 
trained people and suitable resources.

Completed records / asset or process 
evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP

12. Programme Governance and Scale-Up
Implementation intent: This chapter defines the minimum management system, operational controls 
and evidence required to make the subject practical at field, facility or programme level. 
Organisations should adapt thresholds and technical specifications to crop, geography, regulation 
and buyer requirements, while preserving the underlying control logic.

12.1 Governance structure

Use a programme board for policy and investment decisions, a technical committee for standards, 
cluster teams for execution and independent assurance for critical controls. Clarify decision rights to 
avoid overlapping authority.

12.2 Supplier and partner management

Prequalify nurseries, laboratories, irrigation contractors, input suppliers, logistics providers and 
technical consultants using documented criteria. Track performance and corrective actions. 
Framework agreements can improve availability and standardisation when procurement rules 
permit.

12.3 Scaling responsibly

Scale only practices that have demonstrated technical, financial and institutional viability. Use 
standard farm packages, training-of-trainers, accredited service providers, financing products and 
common data systems. Retain local adaptation within defined technical guardrails.

Chapter Control Points

Control Required action Evidence

Plan Define objective, baseline, specification 
and responsible owner. Approved plan / specification

Implement Apply the technical procedure with Completed records / asset or process 
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trained people and suitable resources. evidence

Check Measure performance and verify 
compliance against target. KPI result / inspection / test

Act Correct deviations, investigate root 
causes and update controls. Corrective-action closure / revised SOP

13. Implementation Matrix and Five-Year Roadmap
The matrix below is a programme-level template. It should be converted into annual work plans with 
named individuals, approved budgets, geographic targets and procurement references. Baselines 
must be established before targets are finalised.

Period Priority actions Expected milestone Management test

Year 1
Baseline, standards, pilots, 
training-of-trainers, priority 
infrastructure

2-4 representative clusters 
operational Baseline + pilot scorecard

Year 2
Refine technical packages, 
expand suppliers, strengthen 
data and market contracts

First scaled replication wave Adoption, quality and unit-
cost trends

Year 3

Scale finance and 
infrastructure; deepen 
certification/assurance where 
needed

Regional/cluster expansion Coverage, profitability, 
compliance

Year 4
Optimise productivity, 
resource efficiency, logistics 
and industrial linkages

Integrated value-chain 
performance

Water/energy/loss reductions; 
market growth

Year 5

Institutionalise standards, 
independent assurance, 
replication toolkit and next 
strategy

Sustainable operating model Financial sustainability; 
verified outcomes

Detailed Implementation Matrix

Activity Output Responsibility Timing Resources KPIs Risk Mitigation

Baseline and 
risk 
assessment

Baseline report 
and maps

Programme 
manager / MEL 0-2 months

Field teams, 
GIS/data tools, 
labs as needed

Baseline 
approval; % 
sites profiled

Incomplete 
data

Triangulate 
records, field 
checks and 
stakeholder 
validation

Technical 
standards and 
SOPs

Approved 
standards pack

Technical 
lead / QA 1-4 months

Subject 
experts, 
document 
control

% critical SOPs 
approved

Standards too 
generic

Pilot against 
real sites 
before 
approval

Training and Competent Training lead 2-8 months + Trainers, demo Pass rate; field Attendance Practical 
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competency implementers refreshers sites, 
assessments adoption without 

competence
assessment 
and coaching

Infrastructure 
deployment

Commissioned 
assets

Operations / 
engineering 4-18 months

CAPEX, 
procurement, 
contractors

Commissioning 
on time; 
uptime

Poor 
specifications / 
delays

BoQ review, 
FAT/SAT, 
staged 
payments

Operations and 
assurance

Stable 
controlled 
operations

Operations + 
QA

6 months 
onward

Supervisors, 
records, audits

KPI 
attainment; 
deviation 
closure

Records 
without action

Management 
review and 
corrective 
actions

Market/finance 
integration

Contracts and 
viable cash 
cycle

Commercial + 
finance 6-24 months

Offtake, 
working 
capital, 
insurance

Sales 
conversion; 
DSO; margin

Production 
ahead of 
market

Stage 
expansion to 
contracted 
demand

Scale-up Replicated 
clusters

Programme 
board Years 2-5

Finance, 
suppliers, 
extension

Coverage; unit-
cost trend

Loss of control 
at scale

Accredited 
providers and 
common data 
system

14. Budget and Resource Framework
Budgets should distinguish one-time capital costs, recurring operating costs, training and technical 
assistance, monitoring and assurance, contingency and working capital. Unit-cost assumptions 
should be documented and refreshed through competitive quotations or verified market data. The 
percentages below are planning bands only and must not substitute for a bill of quantities.

Budget line Indicative planning band What to include

Technical design & baseline 3-8% Diagnostics, surveys, engineering, 
technical design

Infrastructure / equipment 35-60% Physical assets, installation, 
commissioning

Training & extension 8-15% Training materials, demonstrations, 
coaching

Digital / monitoring systems 3-10% Data collection, sensors/software where 
justified

Quality, certification & assurance 3-8% Testing, audits, verification, 
documentation

Operations / working capital 10-25% Inputs, labour, utilities, packaging, 
transport

Contingency 5-10% Price, scope and implementation 
uncertainty
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15. SOP and Control Templates

Climate-Smart Farm Design Checklist

 Market and crop specification defined
 Field boundaries and management zones mapped
 Soil tests current and translated into actions
 Water source yield and quality verified
 Irrigation system designed and calibrated
 Seed/planting material quality verified
 IPM scouting and pesticide controls active
 Energy and mechanisation plans approved
 Harvest handover and traceability defined
 Worker and environmental safeguards implemented

Core Production KPIs

 Marketable yield/ha
 Water productivity (kg or value/m3)
 Irrigation distribution uniformity
 Soil organic matter trend
 Nutrient-use efficiency proxy
 Pest/disease loss %
 Input cost/ha
 Energy use/tonne
 Traceability completeness
 Gross margin/ha

Minimum SOP Template

Field Required content

Document control Title, code, version, owner, approval, effective date

Purpose What risk or process the SOP controls

Scope Sites, products, equipment or roles covered

Responsibilities Who performs, supervises, verifies and approves

Procedure Step-by-step method with decision points

Limits / criteria Specifications, thresholds, tolerances or escalation rules

Records Forms, logs, system entries and retention

Safety / environment PPE, hazards, waste and emergency actions
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Deviation Containment, escalation, disposition and corrective action

Verification Inspection, testing, audit or management review

16. Monitoring, Audit and Reporting Tools
Use a monthly operating dashboard, quarterly management review and annual assurance cycle. 
Dashboards should show target, actual, trend, owner and corrective action. Avoid collecting metrics 
that do not trigger decisions.

KPI Baseline Target Frequency Owner Verification

Marketable 
yield/ha Define baseline Set annual target Monthly / seasonal Named process 

owner
Source record + 
spot check

Water 
productivity (kg or 
value/m3)

Define baseline Set annual target Monthly / seasonal Named process 
owner

Source record + 
spot check

Irrigation 
distribution 
uniformity

Define baseline Set annual target Monthly / seasonal Named process 
owner

Source record + 
spot check

Soil organic 
matter trend Define baseline Set annual target Monthly / seasonal Named process 

owner
Source record + 
spot check

Nutrient-use 
efficiency proxy Define baseline Set annual target Monthly / seasonal Named process 

owner
Source record + 
spot check

Pest/disease loss % Define baseline Set annual target Monthly / seasonal Named process 
owner

Source record + 
spot check

Input cost/ha Define baseline Set annual target Monthly / seasonal Named process 
owner

Source record + 
spot check

Energy use/tonne Define baseline Set annual target Monthly / seasonal Named process 
owner

Source record + 
spot check

Traceability 
completeness Define baseline Set annual target Monthly / seasonal Named process 

owner
Source record + 
spot check

Gross margin/ha Define baseline Set annual target Monthly / seasonal Named process 
owner

Source record + 
spot check

Risk Register Template

Risk Cause Likelihood Impact Existing 
controls

Further 
action

Owner Due

Climate / 
extreme 
weather

Site exposure 
and 
variability

M H

Season 
planning, 
drainage/wate
r controls

Trigger-based 
contingency 
plan

Operations Before season
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Market / price Demand or 
buyer change M H

Offtake, 
diversified 
channels

Downside 
sensitivity 
and alternate 
buyers

Commercial Quarterly

Quality / 
safety

Process or 
handling 
failure

M H SOPs, QA, 
traceability

Trend review 
and 
verification 
testing

QA Monthly

Financial Cash-flow 
mismatch M H Budget and 

approvals

Working-
capital plan; 
staged growth

Finance Monthly

Skills / 
turnover

Insufficient 
competence M M Training 

records
Cross-train 
critical roles HR/Technical Quarterly

17. Annexes and References

Annex A. Seasonal Farm Planning Template

Item Decision / record

Market Buyer, specification, target volume, delivery window, price 
mechanism

Crop plan Crop, variety, area, plant population, planting window

Soil Sample date, key constraints, amendment and nutrient 
plan

Water Source, available volume, quality, irrigation capacity, 
drought trigger

Crop health Priority pests/diseases, scouting route, action thresholds

Labour Peak tasks, headcount, skills, contractor needs

Harvest Maturity standard, containers, expected daily volume, 
receiving point

Finance Input cash-flow, contingency, insurance / guarantee where 
applicable

References and Standards

Food and Agriculture Organization of the United Nations (FAO). Climate-Smart Agriculture 
Sourcebook. FAO, Rome.

World Bank. Climate-Smart Agriculture Investment Plans: Bringing CSA to Life. World Bank, 2019.

ISO. ISO 22000:2018 - Food safety management systems - Requirements for any organization in the 
food chain. Current edition confirmed in 2023; revision work ongoing as of 2026.
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Codex Alimentarius Commission. General Principles of Food Hygiene (CXC 1-1969) and HACCP system 
guidance, as revised.

FAO and related technical guidance on post-harvest management, food loss reduction, irrigation, soil 
management and sustainable value chains.

Applicable national legislation, phytosanitary rules, pesticide law, food law, labour law, 
environmental requirements and destination-market standards should always be verified for the 
operating country and product.

Important Application Note

This manual is an implementation framework, not a substitute for local law, engineering design, 
crop-specific agronomy, laboratory validation, certification rules, professional safety advice or 
destination-market regulatory requirements. Implementers should verify current legal and technical 
requirements in each operating jurisdiction and maintain evidence of that verification.

Annex B. First 90 Days Mobilisation Plan

Period Management priority Required evidence

Days 1-15
Appoint accountable leads; confirm sites, 
beneficiaries, market assumptions and 
critical risks.

Signed governance chart, site list, 
stakeholder map, initial risk register

Days 16-30
Complete baseline data collection and 
verify the most important technical 
constraints.

Baseline dataset, field/facility 
verification notes, gap analysis

Days 31-45
Approve technical standards, priority 
SOPs, procurement specifications and 
training plan.

Controlled standards pack, 
BoQ/specifications, training calendar

Days 46-60 Train first-line implementers and begin 
priority procurement / site preparation.

Competency records, purchase/contract 
milestones, readiness checklist

Days 61-75 Commission first systems or controlled 
pilot operations; begin KPI reporting.

Commissioning records, pilot logs, first 
dashboard

Days 76-90
Management review: correct failures, 
approve next rollout stage and lock 
resource plan.

Corrective-action log, stage-gate decision, 
12-month work plan
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