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Global Certificate Course in Electricity Price Forecasting

Ethical And Sustainable Practices In Energy
Forecasting

Access to Renewable Data — related terms: open data, data transparency. Refers to the availability of
high-quality, real-time information on solar irradiance, wind speeds, and hydro inflows for model input.
Example: using a national meteorological API to feed forecast models. Practical application: improves model
accuracy and supports fair market competition. Challenge: data may be proprietary, incomplete, or suffer
from latency, limiting timely forecasting.

Algorithmic Fairness — related terms: bias mitigation, equitable modeling. The principle that forecasting
algorithms should not systematically disadvantage any stakeholder, such as small renewable generators.
Example: adjusting weighting schemes so that distributed solar forecasts are not undervalued compared to
large-scale wind. Practical application: builds trust among market participants. Challenge: detecting subtle
biases in complex machine-learning pipelines requires extensive validation.

Carbon Accounting — related terms: life-cycle assessment, emissions inventory. Quantifying the
greenhouse-gas emissions associated with electricity generation forecasts, including the emissions
embedded in data processing. Example: reporting the CO.e emitted by cloud servers used for model
training. Practical application: enables organizations to claim carbon-neutral forecasting services. Challenge:
attributing indirect emissions accurately across shared infrastructure.

Carbon Pricing Integration — related terms: carbon cost, emissions trading. Incorporating the monetary
value of carbon into price forecasts to reflect policy-driven costs. Example: adding a $30-per-tonne carbon
price to the marginal cost of coal-generated electricity. Practical application: helps utilities plan generation
mixes under carbon-tax regimes. Challenge: carbon price volatility can introduce forecast uncertainty.

Certification of Forecast Models — related terms: model validation, third-party audit. Formal process by
which an independent body verifies that a forecasting model meets predefined ethical and technical
standards. Example: obtaining ISO 19011 compliance for a neural-network load predictor. Practical
application: provides market participants with confidence in model reliability. Challenge: certification can be
costly and may lag behind rapid algorithmic advances.

Data Anonymization — related terms: privacy preservation, de-identification. The technique of removing
personally identifiable information from consumption datasets before they are used in forecasting. Example:
aggregating smart-meter readings to 15-minute intervals without household IDs. Practical application:
complies with GDPR while still enabling granular demand modeling. Challenge: excessive aggregation can
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degrade forecast precision.

Data Governance - related terms: data stewardship, policy framework. Set of rules and processes that
ensure data quality, security, and ethical use throughout the forecasting lifecycle. Example: establishing a
data-ownership matrix for regional grid operators. Practical application: reduces risk of data misuse and
enhances reproducibility. Challenge: aligning governance across multiple jurisdictions and private entities.

Data Provenance - related terms: lineage tracking, source attribution. Documentation of the origin,
transformation, and handling of data used in forecasts. Example: logging each step from raw satellite
imagery to processed wind speed series. Practical application: facilitates audit trails and error tracing.
Challenge: maintaining detailed provenance records can be resource-intensive.

Data Quality Assurance — related terms: validation checks, error detection. Systematic procedures to detect
and correct inaccuracies, missing values, and outliers in input datasets. Example: applying statistical outlier
tests to historic price series before model training. Practical application: improves forecast reliability and
reduces downstream bias. Challenge: high-frequency data streams may overwhelm manual QA processes.

Data Sovereignty — related terms: jurisdictional control, local storage. The concept that data generated
within a country must be stored and processed under that country’s laws. Example: keeping European
smart-meter data on EU-based servers. Practical application: ensures compliance with national privacy
regulations. Challenge: limits the use of global cloud services that might offer superior computational
performance.

Demand-Side Flexibility — related terms: load shifting, demand response. The ability of consumers to adjust
electricity consumption in response to price signals or grid needs. Example: a commercial building reducing
HVAC load during peak price hours. Practical application: incorporated into forecasts to predict reduced
peak demand. Challenge: accurately modeling heterogeneous consumer behavior and contract terms.

Ethical Model Deployment — related terms: responsible Al, stakeholder impact. The practice of releasing
forecasting tools in a manner that considers social, economic, and environmental consequences. Example:
rolling out a price-spike alert system only after assessing its effect on vulnerable households. Practical
application: mitigates unintended harms and builds public trust. Challenge: balancing rapid innovation with
thorough ethical review.

Explainable Forecasting — related terms: model interpretability, transparency. Providing clear,
understandable reasons for a model’s predictions, especially when using complex algorithms. Example:
using SHAP values to show which weather variables drove a solar output forecast. Practical application:
regulators can assess whether forecasts are based on sound inputs. Challenge: deep-learning models may
resist simple explanations without sacrificing performance.

Fair Market Access — related terms: non-discriminatory pricing, open participation. Ensuring that all market
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participants, regardless of size, can use forecasting services on equal terms. Example: offering tiered
subscription plans that do not limit data granularity for small renewable firms. Practical application:
promotes competition and innovation. Challenge: scaling infrastructure to serve a diverse user base while
keeping costs manageable.

Forecast Horizon Selection — related terms: lead time, temporal resolution. Choosing the appropriate time
span for which price or load forecasts are generated. Example: a day-ahead market requires 24-hour
horizons, whereas intraday markets need 15-minute horizons. Practical application: aligns model output
with market settlements. Challenge: longer horizons increase uncertainty, demanding robust uncertainty
quantification.

Forecast Uncertainty Quantification — related terms: prediction intervals, probabilistic forecasting.
Techniques to express the confidence or risk associated with a forecast. Example: providing a 95 %
prediction interval for electricity price spikes. Practical application: enables risk-aware bidding strategies.
Challenge: calibrating intervals to reflect real-world variability without over-conservatism.

Greenwashing Detection — related terms: misleading claims, sustainability verification. Identifying when
forecast providers overstate the environmental benefits of their models. Example: scrutinizing statements
that a model "reduces carbon emissions” without supporting lifecycle analysis. Practical application: protects
investors and regulators from false sustainability narratives. Challenge: requires interdisciplinary expertise to
assess both technical and ESG aspects.

Inclusive Stakeholder Consultation — related terms: participatory design, community engagement. Involving
a broad set of actors—utilities, consumers, NGOs, regulators—in the design of forecasting processes.
Example: holding workshops with rural cooperatives to understand data gaps. Practical application: yields
models that reflect diverse needs and improve adoption. Challenge: coordinating schedules and reconciling
conflicting priorities.

Integrated Assessment Modeling — related terms: system dynamics, scenario analysis. Combining electricity
price forecasts with broader climate, economic, and policy models to assess long-term outcomes. Example:
linking a price-forecasting engine with a carbon-budget scenario to evaluate decarbonization pathways.
Practical application: supports strategic planning for governments and investors. Challenge: aligning
temporal and spatial scales across disparate models.

Interoperability Standards — related terms: APl compatibility, data schemas. Agreed-upon technical
specifications that enable different forecasting tools and market platforms to exchange information
seamlessly. Example: adopting the CIM (Common Information Model) for power system data exchange.
Practical application: reduces integration costs and errors. Challenge: legacy systems often lack support for
modern standards.

Lifecycle Emissions Tracking — related terms: scope-1-3 emissions, carbon footprint. Monitoring the
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greenhouse-gas emissions associated with each stage of a forecasting system, from data collection to
model inference. Example: reporting the emissions from GPU clusters used for deep-learning training.
Practical application: allows organizations to set reduction targets for their forecasting operations.
Challenge: data on indirect emissions (scope-3) can be opaque.

Machine-Learning Ethics — related terms: algorithmic accountability, responsible Al. The set of principles
guiding the development of ML-based forecasts, including fairness, transparency, and privacy. Example:
conducting a bias audit on a neural network that predicts peak demand. Practical application: ensures
compliance with emerging Al regulations. Challenge: translating abstract ethical principles into concrete
coding practices.

Market Power Monitoring — related terms: price manipulation detection, anti-trust. Using forecasting
outputs to identify abnormal price movements that may indicate exercising of market power. Example:
flagging sustained price spikes that exceed model-predicted confidence intervals. Practical application:
assists regulators in early intervention. Challenge: distinguishing legitimate scarcity from manipulative
behavior.

Model Drift Detection — related terms: concept drift, performance monitoring. Continuous assessment to
determine whether a forecasting model's accuracy degrades over time due to changing system dynamics.
Example: tracking the mean absolute error of a load forecast during a sudden shift to remote work. Practical
application: triggers timely model retraining. Challenge: establishing statistically robust drift thresholds.

Open-Source Forecast Libraries — related terms: community contributions, reproducibility. Publicly available
codebases that implement common electricity price forecasting algorithms. Example: the “PyForecast”
package offering ARIMA, LSTM, and ensemble methods. Practical application: lowers entry barriers for new
analysts and promotes peer review. Challenge: maintaining security and quality control across diverse
contributors.

Participatory Data Collection — related terms: citizen science, crowdsourcing. Engaging end-users to provide
localized data that enriches forecasting inputs. Example: homeowners uploading rooftop solar generation
logs to a shared platform. Practical application: improves spatial resolution of renewable forecasts.
Challenge: ensuring data accuracy and safeguarding privacy.

Privacy-Preserving Computation — related terms: secure multi-party computation, homomorphic encryption.
Techniques that allow multiple parties to jointly compute forecasts without revealing raw data to each other.
Example: two utilities collaboratively forecasting regional demand while keeping customer data encrypted.
Practical application: enables data sharing in competitive markets. Challenge: computational overhead can
be significant for large-scale time-series.

Probabilistic Load Forecasting — related terms: stochastic modeling, density estimation. Generating a full
probability distribution of future electricity demand rather than a single point estimate. Example: producing
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a forecast that 70 % of scenarios lie between 12 GW and 14 GW for the next hour. Practical application:
supports risk-adjusted dispatch decisions. Challenge: requires large datasets and sophisticated calibration.

Regulatory Compliance Audits — related terms: conformance testing, legal review. Systematic examinations
to verify that forecasting practices meet national and international regulations. Example: confirming that a
price-forecasting service adheres to the EU’s Market Abuse Regulation. Practical application: avoids fines
and reputational damage. Challenge: regulations evolve quickly, demanding ongoing monitoring.

Renewable Integration Scenarios — related terms: penetration levels, variability analysis. Simulated future
states of the grid reflecting different shares of wind, solar, and storage. Example: a scenario where solar
reaches 40 % of total generation by 2030. Practical application: informs planners about required balancing
resources. Challenge: scenario assumptions can be highly uncertain, affecting forecast reliability.

Responsible Data Sourcing — related terms: ethical procurement, supplier standards. Ensuring that data
providers adhere to labor, environmental, and privacy standards. Example: selecting a weather-data vendor
that guarantees carbon-neutral data centers. Practical application: aligns the forecasting supply chain with
ESG goals. Challenge: limited transparency into vendors’ internal practices.

Risk-Adjusted Forecast Evaluation — related terms: cost-of-error, utility function. Assessing forecasts not
only on statistical accuracy but also on the economic impact of errors. Example: penalizing over-forecasted
prices more heavily because they lead to costly over-procurement. Practical application: guides model
selection toward financially optimal outcomes. Challenge: quantifying the monetary value of different error
types can be complex.

Scenario-Based Forecasting — related terms: what-if analysis, stress testing. Producing forecasts under
distinct assumptions about policy, technology, or weather extremes. Example: generating price forecasts
assuming a sudden 100 % carbon tax increase. Practical application: helps stakeholders prepare for
regulatory shocks. Challenge: the number of plausible scenarios can become combinatorial, demanding
efficient sampling.

Secure Data Exchange Protocols — related terms: TLS, API authentication. Technical mechanisms that protect
data integrity and confidentiality during transmission between forecasting systems. Example: using

OAuth 2.0 tokens for accessing a market-price API. Practical application: prevents interception or tampering
of sensitive forecasts. Challenge: managing keys and certificates across distributed teams.

Smart-Meter Data Aggregation — related terms: load profiling, granularity reduction. Combining
high-frequency consumption readings into larger temporal or spatial buckets to protect privacy while
retaining useful forecasting signals. Example: aggregating 1-minute data to 15-minute intervals for regional
load models. Practical application: balances privacy concerns with model fidelity. Challenge: excessive
aggregation may smooth out critical peaks.
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Social Impact Assessment — related terms: equity analysis, community outcomes. Evaluating how
forecasting-driven market decisions affect different socioeconomic groups. Example: studying whether
price-spike alerts disproportionately affect low-income households lacking smart-home technology.
Practical application: informs policy adjustments to mitigate adverse effects. Challenge: obtaining reliable
demographic data while respecting privacy.

Sustainability Reporting Alignment — related terms: GRI, SASB, ESG disclosure. Ensuring that the
environmental metrics derived from forecasting activities are consistent with recognized sustainability
frameworks. Example: mapping forecast-related emissions reductions to the GRI 305 indicator. Practical
application: streamlines corporate ESG reporting. Challenge: translating technical forecasting outputs into
narrative ESG metrics.

Temporal Data Alignment — related terms: synchronization, time-zone handling. Adjusting datasets so that
timestamps from different sources line up correctly for model ingestion. Example: converting UTC solar
irradiance data to local CET timestamps before merging with demand data. Practical application: prevents
systematic timing errors that degrade forecast quality. Challenge: daylight-saving changes and
asynchronous sensor clocks increase complexity.

Transparent Model Documentation — related terms: model cards, data sheets. Providing concise, accessible
records that describe model architecture, training data, performance, and ethical considerations. Example:
publishing a model card that lists the training period, hyperparameters, and known bias sources. Practical
application: facilitates peer review and regulatory scrutiny. Challenge: keeping documentation up-to-date as
models evolve.

Trusted Execution Environments — related terms: hardware enclaves, secure enclaves. Isolated computing
areas that protect code and data from external interference during forecast computation. Example: running
a price-prediction algorithm inside an Intel SGX enclave. Practical application: enhances confidence in the
integrity of critical forecasts. Challenge: limited memory and performance constraints within enclaves.

Uncertainty Propagation Techniques — related terms: Monte Carlo simulation, Bayesian updating. Methods
to carry forward input uncertainties (e.g., weather forecast error) into the final electricity price forecast.
Example: sampling 1,000 weather scenarios and aggregating resulting price distributions. Practical
application: provides decision-makers with a risk spectrum. Challenge: computationally intensive for
high-resolution, real-time applications.

Utility-Scale Forecast Integration — related terms: grid-scale deployment, operational planning. Embedding
forecasting outputs directly into the control systems of large power producers. Example: feeding day-ahead
price forecasts into a thermal plant’s dispatch optimizer. Practical application: aligns generation schedules
with market expectations, reducing fuel costs. Challenge: ensuring low-latency data pipelines and robust
fault tolerance.

Read online: https://certificates.Ispm.org.uk/glossaries/6289471/ London School of Planning and Management - 26 Jul 2026
ethical-and-sustainable-practices-in-energy-forecasting



GLOSSARY

London School

of Planning and
Management

UNITED KINGDOM

Value-Sensitive Design — related terms: human-centered Al, ethical engineering. Incorporating stakeholder
values (e.g., equity, sustainability) into the architecture of forecasting tools from the outset. Example:
designing an interface that highlights potential impacts on vulnerable users when presenting price alerts.
Practical application: pre-emptively addresses ethical concerns. Challenge: translating abstract values into
concrete technical requirements.

Virtual Power Plant (VPP) Forecasting — related terms: aggregated DER, coordinated dispatch. Predicting the
collective output of distributed energy resources (solar, storage, demand response) that are managed as a
single entity. Example: estimating the net export of a VPP for the next 24 hours under a given weather
scenario. Practical application: enables market participation of otherwise small assets. Challenge:
coordinating heterogeneous resources with differing response times.

Weather-Driven Price Volatility Modeling — related terms: climatological risk, extreme event analysis. Linking
meteorological forecasts to anticipated electricity price spikes. Example: quantifying the price impact of a
forecasted cold front that drives heating demand. Practical application: informs hedging strategies for
traders. Challenge: extreme weather events can be under-represented in historical data, limiting model
learning.

Zero-Carbon Forecast Benchmarks — related terms: baseline comparison, decarbonization metrics. Reference
forecasts that assume a fully renewable generation mix, used to gauge the carbon reduction potential of
current models. Example: comparing actual price forecasts against a benchmark where all thermal
generation is replaced by wind and solar. Practical application: highlights areas where additional clean
capacity could improve cost-effectiveness. Challenge: creating realistic zero-carbon scenarios that respect
grid reliability constraints.
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