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CLIMATE ACROSS SYSTEMS

Food, electricity and the

household cost of climate action

What climate investment buys

New evidence tests the value of irrigation, agricultural expansion, electricity
flexibility, climate-policy packages and insurance. The choices connect food supply
and energy reliability with the costs households can carry.

Food and water - Heat, drought, irrigation and imported wheat

Land use - The production and flood exposure of converted wetlands

Electricity - Reliability during extremes and the service contracts buy

Household costs - Policy packages and the burdens averages conceal

Recovery finance - Eligibility, affordability and the route into insurance
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OVERVIEW

Food and power gains depend on
operating costs and access

For a country buying much of its wheat abroad, climate pressure on distant harvests is
also a concern for importers, millers and household budgets. For a power system adding
renewable generation, the difficult hours can matter more than the annual average. For a
family facing higher energy costs, a policy described as fair across income groups may
still leave an unaffordable bill.

Research published from 7 to 13 October brings these questions into sharper focus. It
examines compound crop losses, the returns and risks of wetland conversion, electricity
supply during temperature extremes, the distribution of climate-policy costs and access
to flood insurance. The evidence differs in method and strength. The argument running
through these findings is that the benefit from a climate response depends on its
operating conditions. Additional assets, hectares or financial products offer an incomplete
account of resilience when water, energy, operating money or access remain constrained.

This also identifies opportunities. Better use of existing farmland, coordinated water and
energy investment, flexible electricity demand, carefully targeted support and easier
access to finance may offer value alongside new infrastructure. Their returns depend on
local conditions and on the public decisions and private operating commitments behind
them.

Food and water
Heat, drought, irrigation and imported wheat

Land use
The production and flood exposure of converted wetlands

Electricity
Reliability during extremes and the service contracts buy

Household costs
Policy packages and the burdens averages conceal

Recovery finance
Eligibility, affordability and the route into insurance
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FOOD SECURITY AND WATER
Global wheat production and Kenya

Heat and drought change the case for wheat

Irrigation
Luo and colleagues - Nature Food - 8 October 2026

A refined global wheat model examines drought, heatwaves
and their combination over 1981-2015. The authors report
average modelled yield losses of 9.7, 5.8 and 13.3 per cent
respectively. Irrigation reduces the damage in their analysis,
but its protective effect weakens as extremes intensify. These
are historical modelling results, not a forecast for the coming
Kenyan harvest.

The domestic connection is substantial. The Kenya National
Bureau of Statistics reports that imports supplied 89.8 per cent
of Kenya’s wheat supply in 2025. That is a supply share, not the
share of every household’s food bill. It establishes why
assessment of overseas crop risk belongs alongside domestic
production policy. It does not establish a price increase this
week.

Irrigation sits within two distinct food-security choices. At farm
level, its return depends on the additional yield a water supply
can support relative to other crop and management options
during difficult seasons. At national level, domestic production,
supplier diversification, storage and purchasing arrangements
address different risks to availability and cost. Import
diversification can reduce dependence on one origin, but it
cannot remove a shock affecting several producers.
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GLOBAL WHEAT RESEARCH
Heat and drought weaken
irrigation’s protection

Modelled global wheat yield losses
Historical period: 1981-2015
0% 5% 10% 15%

Drought | NEREE 9.7%
Heatwave | 5.8%
Combined [IINIINEGE 13.3%

Irrigation helps; its protection
weakens as extremes intensify.

Luo and colleagues - Nature Food
8 October 2026 - Historical crop modelling
Global model estimates, not local forecasts
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The wheat findings are drawn from
the authors’ published abstract.
Detailed methods were not available
for this review. Global historical
estimates do not quantify Kenyan
losses or future prices.

Water and power change the farm calculation together. A pump can make water available
while adding electricity costs; a loan can finance equipment while requiring repayment
through a poor season. The return turns partly on which constraint the investment actually
relaxes. Kenya’s Water Resources Authority regulates abstractions and allocation, including
protection of basic human needs and the environment. Developers, farmers and lenders

control different parts of the investment and operating decision.

WATER, POWER AND REPAYMENT SHAPE THE RETURN

combination dependent on the constraint limiting supply.

Source 1 - Source 7 - Source 8
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Irrigation contributes to food security when the extra harvest justifies the water, energy and
finance it consumes. Trade and storage address different vulnerabilities, leaving the stronger
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? LAND USE AND AGRICULTURAL INVESTMENT

Global evidence with Kenyan application

New wetland cropland brings high flood

exposure

Zhang and colleagues - Nature Sustainability - 9 October 2026

A global assessment identifies cropland reclaimed from
wetlands during 2000-2022 and compares production and flood
exposure. Nearly half had lower yields than existing croplands.
Its authors estimate that this land contributed 0.1 per cent of
total crop production, while its average flood-exposure
probability was 23 times that of all croplands. The figures
concern this identified class of converted land, not agriculture
as a whole.

The finding changes the comparison behind agricultural
expansion. Converting a wetland may add hectares without
adding much dependable food. It can also place crops and
associated investment in a highly exposed location. The global
result does not establish that every converted parcel performs
poorly, or settle the case for an individual Kenyan proposal.

The wheat and wetland studies address different responses to
pressure on food supply. The first tests crop performance under
extremes. The second questions where production is expanded.
Together they strengthen the case for gains on existing farms
as an alternative to opening new land. The balance depends on
yield potential, water, access, tenure and livelihoods. Land
classified as uncultivated may already support people whose
uses and interests are absent from a production map.
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GLOBAL WETLAND RESEARCH
Wetland conversion adds little
food, with high flood exposure

Wetland-reclaimed cropland
Identified globally, 2000-2022

0.1%  23x

Share of total Flood exposure
crop production vs all cropland

Flood exposure changes the value
of additional cultivated land.

Zhang and colleagues
Nature Sustainability - 9 October 2026
Exposure, not observed flood losses
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The numerical findings are from the
published abstract and
accompanying public record.
Exposure is not an observed loss
estimate, and global averages do
not determine the value or legality
of an individual site.

Kenya already has a relevant public decision route. The National Environment Management
Authority explains that activities likely to harm wetland management require environmental
assessment under the applicable regulations, and that sustainable wetland use belongs in
land-use planning. The research can inform the evidence requested through that process. It
does not replace statutory assessment or establish an automatic prohibition.

For investors and lenders, flood exposure and operating costs can erode the return from
additional output. Gains on existing farmland may carry a different balance of production,

finance and livelihood effects.

MORE CULTIVATED LAND CAN ADD LITTLE DEPENDABLE FOOD

remain decisive for an individual proposal.

Source 2 - Source 9
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The study weakens the assumption that wetland conversion delivers a substantial food-
security gain. Its production estimates and flood exposure strengthen the case for
alternatives on existing farmland. Site conditions, current livelihoods and ecological effects
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ELECTRICITY AND PUBLIC HEALTH
United States evidence and South African procurement

A cleaner power mix can hide fossil

dependence at the peak

Zhong and colleagues - npj Climate and Atmospheric Science - 7 October 2026

An analysis published as a Comment uses United States power-
system, temperature and emissions data to examine electricity
during extreme weather. The authors find increased fossil
generation during temperature extremes, including systems
with low annual fossil shares. Their argument is that the
annual generation mix can conceal dependence on thermal
power during demanding periods. The article is an analytical
Comment, not a trial of competing procurement options.

Cooling protects people from heat while increasing electricity
demand. The supply response affects emissions, air quality and
cost. Efficient buildings and equipment, flexible loads, storage
and networks can contribute different services.

South Africa supplied a concrete policy decision on the same
date. Electricity Minister Kgosientsho Ramokgopa proposed
prioritising 4,600 megawatts of battery storage and 5,000
megawatts of gas-to-power under the first section 34
determination associated with the Integrated Resource Plan
2025. These are proposed capacities, not completed plants. The
two technologies cannot be assessed as though they provide an
identical service.
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UNITED STATES - ELECTRICITY
Clean power gains can hide
fossil dependence at the peak

During temperature extremes

L —S— O

Extreme Cooling Fossil
heat demand generation

A cleaner annual mix can still depend
on fossil supply in demanding hours.
lllustrative relationship from US evidence

Zhong and colleagues
npj Climate and Atmospheric Science
7 October 2026 - US analytical Comment
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The US analysis is jurisdiction-
specific. The South African
statement establishes a proposal,
not tender terms or an award. No
Kenyan contract or tariff outcome is
evaluated here.

Storage shifts electricity between hours and has a finite discharge duration. Gas supplies
additional power and requires fuel. Standby capacity can provide valuable insurance against
disruption, but its payment and fuel obligations affect future bills. The relative value changes

with the operating conditions.

For Kenya, the institutional connection is specific. The Energy and Petroleum Regulatory
Authority sets and reviews tariffs and approves relevant power-purchase and network-service
arrangements. Those decisions connect a reliability service with developer obligations and
consumer costs. A national annual renewable share alone cannot settle the commercial or

operational value of a particular contract.

RELIABILITY HAS A DURATION AND A PRICE

Source 3 - Source 6 - Source 10
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A megawatt of storage and a megawatt of gas capacity carry different operating limits and
payment obligations. Value lies in the service available during difficult hours; consumers’
exposure lies partly in the allocation of availability, fuel and financing costs.
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CLIMATE POLICY AND HOUSEHOLD BUDGETS

European Union comparative research

53

Climate policy can look fair while

unequal

Vandyck and colleagues - Nature Climate Change - 13 October 2026

A European Union (EU) modelling study compares climate-
policy packages combining prices, standards, subsidies and
transfers. It distinguishes distribution between income groups
from differences among households with similar incomes. The
authors find that carbon pricing with recycled revenue can
offset regressive average effects, while standards reduce
variation within income groups. In their model, combining
instruments can balance these objectives more effectively.

The distinction helps explain what a household average leaves
out. Two families with similar incomes may face different
transport needs, housing conditions or opportunities to change
equipment. A payment based only on income may therefore
leave very different costs after support. These examples
illustrate the policy-design problem; the study does not
measure their prevalence in Kenya.

The public choice extends beyond the amount of compensation.
A price signal may encourage lower energy use without making
an affordable alternative available immediately. Standards can
improve products or buildings but require compliance
spending. Subsidies can help finance a change, while reaching
households differently according to eligibility, ownership or the
capacity to apply. These interactions shape the burden
remaining after support.

costs remain
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EUROPEAN UNION - CLIMATE POLICY

Fairness between income groups
can hide costs within them

Two dimensions of fairness

Q@ N

Carbon pricing Regulatory
with transfers standards
! I
Average burden Cost differences
between groups within a group

Policy packages can balance both
Vandyck and colleagues

Nature Climate Change - 13 October 2026
European Union policy scenarios

14 October 2026 Go  Clmate Across Systems

This is scenario modelling for the
European Union, not an observed
evaluation of a Kenyan intervention.
Results depend on the model, policy
design and local conditions; they do
not identify one universally
preferred package.

For public finance, a subsidy and a transfer have different purposes. One can help change an
asset or activity; the other can support a household’s current budget. Financing, timing and
administration affect what each delivers. Regulators and sector authorities also control
standards that a finance ministry cannot deliver through payments alone. Businesses make
the equipment, lending and service decisions that determine whether households can use the

support.

The EU results provide a method for local appraisal, rather than a package to copy. Modelled

welfare effects do not prove how voters will respond.

SIMILAR INCOMES CAN CONCEAL DIFFERENT BURDENS

Source 4
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An income-based transfer can improve average fairness while leaving households with
different costs after support. Subsidies, standards and transfers address different parts of
that burden, so the package’s value depends on local needs, access, timing and financing.
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INSURANCE ACCESS AND PUBLIC INSTITUTIONS
United States Tribal nations

Flood insurance can exist while access
remains difficult

Kraft and colleagues - npj Environmental Social Sciences - 7 October 2026

A study combines evidence from flood events, insurance Aw]MEEIZII]\I%HIR.COM
. L. . . . here global change meets
records, 57 Tribal Hazard Mitigation Plans and an interview public authority.
. . . GOVERNANCE | CLIMATE | PUBLIC SYSTEMS
with a tribal representative. It reports that 27 of 574 federally
recognised tribes participate in the US National Flood ) ST AL e
Insurance Program. That is participation by tribal A flood-insurance programme
governments, not the percentage of tribal households insured. can still be hard to access
The programme is administered by the Federal Emergency National Flood Insurance Program
M t A Tribal governments in the study
anagement Agency.
27 of 574
The paper identifies problems involving mapping, Governments participating
administrative requirements, affordability and capacity. Its - —y
. . . . . 27 participating 574 recognised tribes
observational evidence does not isolate the causal contribution - " :
apping, rules, affordability anq capacity
of each barrier. Nor does one interview represent the EETD G (D R,

J J 3 J 3 3 Kraft and colleagues
experience of every Tribal nation. Its contribution is to make oo e B S
the route into recovery resources part of the resilience Participation, not household coverage
question. 140ctober 2026 (3f)  Clmate Across Systems
A funding instrument can be formally available while the The study is exploratory and
. . . . . observational, without a formal
institutions or people most exposed struggle to use it. Offering .

] R ) matched causal comparison. The
a cheaper policy may not resolve an eligibility or mapping planning sample and one interview
problem. Improving an application process may not make do not establish all tribal
premiums affordable. The appropriate response depends on experiences or the performance of

. . . .. . . . . any African scheme.
which constraint is decisive, and on the institution with power J

to change it.

In this US setting, federal programme rules and tribal decisions sit in a particular relationship
shaped by sovereignty and land arrangements. It would be misleading to translate that
relationship directly into Kenyan national or county administration. The narrower relevance
lies in the distinction between low demand and barriers involving eligibility, access costs,
information or payment conditions.

For an African programme, the cost of participation forms part of the cost of protection.
Administrators control eligibility and assistance; financial providers control specified product
and servicing decisions. Local evidence would establish where the decisive barrier lies in a
named scheme.

RULES AND COSTS SHAPE ACCESS TO PROTECTION

Low participation can reflect eligibility, information, administration or affordability as well as
demand. Programme administrators and financial providers control different parts of that
route, making the location of the barrier central to the choice of response.

Source 5
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ACROSS CONNECTED SYSTEMS

Food, power and protection carry
connected costs

These readings change the choice being compared. Food supply requires attention to
both crop performance and the land on which production expands. Cooling makes heat
protection depend on electricity, while the way electricity is supplied affects pollution and
cost. A household’s ability to change its energy use depends partly on equipment,
housing and finance. Insurance access depends on rules and information as well as the
product offered.

The central finding is that an input measure can be useful without being a sufficient
account of value. More irrigated land, more installed power or more finance offered can
support progress. The next comparison concerns the dependable output, usable service
or affordable protection produced under the relevant conditions. That comparison can
justify new investment, changes to existing arrangements, or a combination of the two.

Public and private decisions distribute those costs differently. Regulators control
permissions, standards and specified tariffs. Public finance institutions allocate support
within lawful budgets. Developers, lenders, farmers and operators make investment and
operating commitments. Communities and households contribute knowledge and bear
consequences. A permission establishes what is allowed; funding determines what can be
paid for; practical capacity affects whether the benefit reaches people. The return
depends on how these distinct commitments come together.

THE VALUE BEYOND THE ASSET

A larger asset or programme can expand what is possible. Its public value emerges
through dependable output, affordable services and usable protection. Operating
conditions and the distribution of costs determine how much of that possibility
becomes a benefit.
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DECISIONS IN VIEW

Authority, finance and delivery sit in
different hands

The link between a public decision and a household benefit runs through several
institutions. Each controls a different permission, payment or practical commitment.

Decision Institutions and actors What the decision changes

Irrigation and food Water Resources Authority; project Water allocation limits feasible output; energy
supply developers, farmers and lenders; and repayment costs affect returns to farmers
food-sector planners and lenders. Production, trade and storage
address different supply risks.

Wetland National Environment Conversion commits production and

conversion Management Authority; relevant livelihoods to a location. Flood exposure and
land-use bodies, landholders and existing uses affect its return relative to
financiers improvements elsewhere.

Electricity South African electricity Procurement defines the reliability service and

flexibility institutions and developers; assigns payment exposure. Tariff and contract
Kenya’s tariff and contract decisions affect how costs reach consumers.

regulator in its own jurisdiction

Household Finance and sector authorities, Prices, standards and support shape both the

climate-policy regulators and relevant businesses burden and households’ capacity to change

costs their energy use.

Access to recovery Programme administrators and Eligibility, assistance and product terms affect

finance relevant financial providers; who can participate and the cost of reaching
participating governments and them.

communities
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RESPONSES UNDER EXAMINATION

An irrigation investment joins three
distinct decisions

An irrigation investment brings together a water permission, a financing decision and,
where relevant, a claim on public support. Each has a different purpose. A water
allocation establishes access to a scarce resource; a lender evaluates repayment; a
subsidy commits public money to an expected benefit. Approval in one part does not
settle the others.

The return depends on how the same production objective could be met. New irrigation,
improvements on existing farms, and changes in crop or water management carry
different demands for water, electricity, capital and labour. A higher projected yield can
be offset by operating costs, repayment terms or losses during difficult seasons.

For farmers and financiers, the immediate exposure lies in output and cash flow. For
public authorities, it also includes other water users and the benefit purchased with
support. Local agronomy, allocation, tariffs and financing terms determine the balance.
The studies identify reasons for this comparison; they do not establish the performance of
a particular project.

Evidence to follow

Field Evidence needed What remains unresolved

Crop and land Local validation, water availability The balance between additional output,

evidence and project-level alternatives exposure and operating costs in a particular
investment.

South African A final determination, tender The reliability purchased and total cost of the

procurement requirements and contractual final package relative to feasible alternatives.

allocation of costs

Household policy Local distributional analysis and The burdens remaining for households with
appraisal realistic access to support similar incomes but different costs or
capacity to change.

Insurance and Local participation data, eligibility The decisive barrier to useful participation,
recovery finance and access costs and the effect of removing it.
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EVIDENCE AND LIMITS

The sources and the reach of the
conclusions

The principal research was published from 7 to 13 October 2026. Kenyan statistics and institutional records are
explicitly dated or standing background. Global, US and EU findings are not treated as measurements of African
outcomes. The comparisons and discussion of investment choices are independent interpretation.

1.L n 1 . Refin rop m lling reveals intensifying im ts of dr hts and heatwav n
| | wheat pri tivity. Nature F t r 2026.

Primary research. Published abstract reviewed; full methods were not accessible. Historical modelling for 1981-2015, not
a forecast for Kenya.

2. Zhang and colleague imited ag
Sustainability, 9 October 2026.
Primary research. Published abstract, figure captions and data-availability record reviewed. Full methods were not
accessible. Converted cropland identified for 2000-2022; exposure is distinct from realised loss.

3. Zhong an 1 . Amplified fossil nden nd environmental rden during temperatur
extremes amid the low-carbon energy transition. npj Climate and Atmospheric Science, 7 October 2026.

An analytical Comment using US power-system, temperature and emissions data. It does not evaluate South African or
Kenyan procurement options.

4. Van k an 1] . Enhancing fairn in climat tion thr h poli k . Nature Climat
Change, 13 October 2026.

Primary EU scenario modelling of pricing, regulation, subsidies and transfers. Distinguishes within- and between-income-
group impacts. It is not an observed evaluation of Kenyan policy or voter behaviour.

Primary exploratory Brief Communication. Flood and policy records, 57 plans and one interview; no formal matched
causal comparison. Tribal participation is not household insurance coverage.

6. th African D rtment of Electricity and Energy. Minister Ramok rioriti ttery stor n -
to-power, 7 October 2026.
Current official policy proposal. Proposed 4,600 MW storage and 5,000 MW gas-to-power; no final tender terms, award or
commissioned capacity inferred.

7. Kenya National Bureau of Statistics. Economic Survey 2026, agriculture chapter, wheat supply in 2025.

Dated national statistical background, Table 7.9 and paragraph 7.13. Wheat imports accounted for 89.8 per cent of total
wheat supply in 2025. This is not a household expenditure share.

8. Kenya Water R r Authority. Permitting and water- Il tion.

Standing institutional background. Describes abstraction regulation and allocation, including priority for basic human
needs and the environment. No new allocation or project approval claimed.

Standing institutional background on environmental assessment and sustainable wetland use in land-use planning. A
particular proposal still requires assessment under applicable law.

10. Kenya Energy and Petroleum Regulatory Authority. Economic regulation and electricity tariff overview.

Standing institutional background on tariff, power-purchase and network-service responsibilities. No new tariff decision or
contract approval asserted.

The author serves as County Executive Committee Member for Health in Garissa County. This edition discusses Kenyan
public institutions and climate-related service choices. It is independent personal analysis based on public sources.
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https://www.dee.gov.za/minister-ramokgopa-prioritises-battery-storage-and-gas-to-power-to-address-curtailment-and-strengthen-reliable-electricity-supply-to-support-economic-growth/
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https://www.epra.go.ke/electricity-tariff-overview
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