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Getting Your Data House in Order: A Comprehensive Guide to 
LCA Data Collection 
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Executive Summary 

The foundation of any successful Life Cycle Assessment (LCA) lies in the quality and 
comprehensiveness of the underlying data. This comprehensive training guide provides 
organizations with a structured approach to collecting, managing, and maintaining the data 
necessary for conducting reliable LCAs. The principle is straightforward: good LCA results 
start with good data, making upfront investment in data collection essential for meaningful 
environmental assessments. 

Organizations embarking on their first LCA often underestimate the time and effort required 
for proper data collection. Research shows that data collection typically accounts for 60-
80% of the total time spent on an LCA study. However, those who invest in establishing 
robust data collection processes from the beginning find that subsequent LCAs become 
more efficient and reliable. This guide outlines the essential steps for building a solid data 
foundation that will serve your organization's sustainability goals for years to come. 

1. Understanding the Data Foundation Principle 

1.1 The Quality-Over-Quantity Approach 

The reliability of your LCA results is fundamentally limited by the quality of your input data. 
This relationship means that organizations should prioritize accuracy over completeness 
when beginning their data collection efforts. It is far better to have precise, measured data 
for the most significant environmental impacts than rough estimates covering every 
possible input and output. 

The concept of "garbage in, garbage out" applies particularly strongly to LCA work. 
Environmental hotspots identified through poor data may lead to misguided improvement 
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efforts, costing organizations time and resources while failing to achieve meaningful 
environmental improvements. Conversely, robust data collection enables confident 
decision-making about where to focus sustainability investments, leading to genuine 
environmental benefits and efficient resource allocation. 

Organizations should therefore view data collection not as a preliminary hurdle to 
overcome, but as the critical foundation upon which all subsequent analysis depends. This 
perspective shift is essential because it elevates data collection from an administrative 
task to a strategic activity that directly influences the value and credibility of your LCA 
results. The time invested in quality data collection pays dividends throughout the LCA 
process and in the confidence stakeholders will have in your results. 

1.2 The 80/20 Rule in LCA Data Collection 

When establishing data collection priorities, organizations should focus first on inputs and 
processes that are likely to contribute most significantly to environmental impacts. 
Experience across thousands of LCA studies shows that typically 20% of inputs account for 
80% of environmental impacts. This Pareto principle guides efficient data collection 
strategies and helps organizations avoid the common trap of spending equal effort on all 
data points regardless of their significance. 

Understanding which categories typically drive environmental impacts helps organizations 
allocate their data collection resources effectively. Energy consumption, particularly 
electricity and fossil fuel use, frequently emerges as a dominant impact category across 
diverse industries. Major raw materials and components, especially those that are energy-
intensive to produce or transport over long distances, constitute another high-impact 
category that deserves priority attention. 

Transportation impacts, while sometimes overlooked, can be substantial, particularly for 
heavy materials shipped over long distances or for products with complex, global supply 
chains. Packaging materials often contribute more significantly to environmental impacts 
than initially expected, especially when they include energy-intensive materials like 
aluminum or plastics, or when they add substantial weight to transportation requirements. 

Conversely, certain categories consistently contribute relatively little to overall 
environmental impacts and can be addressed with less detailed data collection initially. 
Office supplies and administrative materials, while visible in daily operations, typically 
represent a small fraction of total environmental impacts for most organizations. Small 
components and fasteners, despite their importance for product functionality, usually 
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contribute minimally to lifecycle environmental impacts. Local transportation of 
lightweight items and routine facility maintenance materials similarly tend to be lower-
priority data collection areas. 

This prioritization approach does not mean that lower-impact categories should be ignored 
entirely, but rather that organizations should ensure they have high-quality data for 
significant impacts before investing substantial effort in minor contributors. As data 
collection systems mature and resources allow, coverage can be expanded to include 
these secondary categories. 

1.3 Data Quality Classifications and Management 

Understanding data quality levels helps organizations make informed decisions about 
where to invest data collection efforts and how to interpret results. The LCA community has 
developed standard classification systems for data quality that provide a framework for 
systematic quality management. These classifications help practitioners communicate 
about data limitations and guide improvements over time. 

High-quality data represents information that is directly measured or recorded from your 
own operations. This includes utility bills that document actual energy consumption at 
your facilities, production records that capture real throughput and efficiency metrics, and 
direct measurements taken using calibrated equipment. Such data provides the most 
accurate representation of your organization's environmental performance and forms the 
strongest foundation for LCA results. 

Medium-quality data encompasses reliable secondary sources that, while not specific to 
your operations, represent professionally developed datasets based on sound 
methodology. Reputable databases like Ecoinvent, supplier-provided Environmental 
Product Declarations, and peer-reviewed industry studies fall into this category. This data 
serves effectively to fill gaps where primary data collection is not feasible or cost-effective. 

Lower-quality data includes industry averages, literature values, and various forms of 
estimated or proxy data. While such data may be necessary to complete an LCA, it 
introduces uncertainty and should be clearly documented and flagged for future 
improvement. The key is to use low-quality data strategically, focusing improvement efforts 
on areas where better data will most significantly improve result reliability. 

The lowest quality data consists of rough approximations, expert judgment, and order-of-
magnitude estimates. Such data should be used only for initial screening studies or as 

https://www.yorku.ca/euc/research/circular-innovation-hubdev/


 

https://www.yorku.ca/euc/research/circular-innovation-hubdev/  

temporary placeholders while better data is being collected. Organizations should 
maintain clear documentation of where such data is used and prioritize its replacement in 
subsequent iterations. 

1.4 Building Your Data Strategy 

Before beginning data collection, organizations should develop a clear strategy that 
balances effort with expected results. This strategy should consider your organization's 
resources, timeline, and intended use of the LCA results. A well-developed strategy 
prevents wasted effort on unnecessary detail while ensuring adequate coverage of critical 
areas. 

The primary purpose of your LCA significantly influences the appropriate level of data 
quality and detail. Internal improvement studies may accept moderate uncertainty in 
exchange for broader coverage and faster completion, while LCAs intended for external 
reporting or marketing claims require higher data quality and more comprehensive 
validation. Similarly, comparative studies between similar products may focus on areas 
where differences are expected, while comprehensive assessments require more uniform 
coverage. 

Resource allocation represents another critical strategic consideration. Organizations 
must realistically assess the time, personnel, and budget they can dedicate to data 
collection and design their approach accordingly. It is better to complete a focused LCA 
with high-quality data than to attempt comprehensive coverage with resources inadequate 
to the task. Many organizations find success with phased approaches that begin with 
screening-level assessments and gradually improve data quality and coverage over time. 

The intended scrutiny and use of results should also guide data strategy development. 
LCAs supporting internal decision-making may accept higher uncertainty than those 
supporting public claims or regulatory compliance. Understanding the standards and 
expectations that will apply to your results helps determine appropriate data quality targets 
and validation requirements. 

Developing a clear data strategy requires honest assessment of organizational capabilities 
and constraints. Organizations new to LCA often underestimate the time and effort 
required for quality data collection, leading to rushed efforts that compromise result 
reliability. Conversely, experienced practitioners sometimes over-engineer data collection 
efforts, investing disproportionate resources in minor improvements that do not 
meaningfully enhance decision-making capabilities. 
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The strategy should also consider how the LCA fits into broader organizational 
sustainability efforts. Data collected for LCA purposes often proves valuable for other 
sustainability initiatives, environmental reporting, and operational improvements. 
Designing data collection systems with these multiple uses in mind can improve the return 
on investment and build organizational capacity for ongoing sustainability management. 

2. The Data Hierarchy: Primary, Secondary, and Tertiary Sources 

2.1 Understanding the Data Pyramid 

The data hierarchy forms a pyramid structure that helps LCA practitioners understand the 
relationship between data quality, effort required, and result reliability. At the top of the 
pyramid sits primary data, which represents the highest quality information but requires 
the most effort to collect. As you move down the pyramid, data becomes easier to obtain 
but less specific to your actual operations and circumstances. 

This hierarchical approach provides a strategic framework for data collection decisions. 
Rather than treating all data sources as equivalent, successful LCA practitioners learn to 
efficiently navigate this hierarchy, investing their limited time and resources where they will 
have the greatest impact on result quality. The pyramid structure also helps communicate 
data limitations to stakeholders and guides systematic improvement efforts over time. 

Understanding the data pyramid prevents common mistakes in LCA data collection. Many 
first-time practitioners either attempt to collect primary data for every input and output, 
leading to projects that never finish, or rely too heavily on generic databases, producing 
results that may not reflect their actual operations. The pyramid provides a balanced 
approach that prioritizes effort appropriately while maintaining result credibility. 

The pyramid concept also acknowledges that perfect data is rarely achievable or 
necessary. Instead, it provides a framework for making informed compromises that 
balance data quality with practical constraints. This approach helps organizations 
complete useful LCAs within reasonable timeframes while identifying opportunities for 
future improvement. 

2.2 Primary Data: The Gold Standard 

Primary data represents information directly measured or recorded from your own 
operations and should always be the first priority for significant environmental impacts. 
This data provides the most accurate representation of your organization's actual 
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environmental performance and eliminates much of the uncertainty that comes with using 
industry averages or literature values. 

The value of primary data extends beyond simple accuracy. When you use data from your 
own operations, you understand the context and circumstances that influenced those 
measurements. You know when equipment was operating at full capacity versus partial 
load, when seasonal factors affected consumption, and when operational changes 
occurred that might influence environmental performance. This contextual understanding 
proves invaluable when interpreting results and identifying improvement opportunities. 

Primary data collection also builds organizational capacity for ongoing environmental 
management. The process of systematically measuring and tracking environmental inputs 
and outputs creates awareness among operational staff and establishes systems that 
support continuous improvement. Many organizations find that the data collection process 
itself identifies operational inefficiencies and improvement opportunities that extend 
beyond the original LCA scope. 

However, primary data collection requires significant investment in time and resources. 
Organizations must develop measurement procedures, train staff, establish quality control 
systems, and maintain data collection efforts over time. This investment is justified for 
high-impact areas but may not be cost-effective for minor contributors to environmental 
impacts. 

2.2.1 Types of Primary Data Sources 

Operational data forms the backbone of primary data collection and includes information 
already generated through normal business operations. Utility bills provide readily 
available information about energy and water consumption, though they may require 
analysis to extract maximum value for LCA purposes. Production records capture 
throughput, efficiency, and yield information that enables calculation of environmental 
impacts per unit of output. Material purchase records document quantities, sources, and 
often transportation information for major inputs. 

Equipment specifications and performance data provide another valuable source of 
primary information. Nameplate ratings, efficiency measurements, and operating logs help 
characterize the environmental performance of major equipment and processes. This 
information proves particularly valuable when combined with operating schedule data to 
calculate total resource consumption and environmental impacts. 
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Financial data, while not directly environmental, often provides the most complete and 
accurate record of material and energy flows through an organization. Purchase invoices 
document quantities and sources with high accuracy, while utility bills provide 
comprehensive energy consumption data. Transportation and logistics costs can be 
converted to environmental impacts using appropriate factors, and waste disposal receipts 
provide information about waste quantities and management methods. 

Process-specific data includes detailed technical information about how operations 
actually function. Recipe formulations document material compositions and ratios, while 
operating parameters like temperature, pressure, and speed influence environmental 
performance. Quality control data reveals yield rates and rejection percentages that affect 
resource efficiency, and maintenance records provide information about consumable 
usage and equipment performance over time. 

2.2.2 Strategies for Effective Primary Data Collection 

The most effective primary data collection builds on existing organizational systems rather 
than creating entirely new data streams. Most organizations already collect much of the 
information needed for LCA through their normal business operations, but this data may be 
scattered across different systems and formats. A systematic inventory of existing data 
sources often reveals that substantial primary data is already available and simply needs 
to be organized for LCA purposes. 

Engaging operational staff early in the data collection process proves essential for success. 
The people who run your operations daily understand the nuances of your processes and 
can provide insights that may not be captured in formal documentation. They can also 
identify the most reliable data sources and help interpret apparent anomalies in the data. 
Building these relationships early helps ensure ongoing cooperation and data quality. 

Documentation standards for primary data collection should be established from the 
beginning and consistently applied. Every piece of primary data should include information 
about its source, collection method, time period covered, and any assumptions or 
limitations. This documentation serves multiple purposes: it enables quality control and 
validation, supports result interpretation, and provides a foundation for future data 
collection improvements. 

The timing of primary data collection can significantly influence data quality and 
usefulness. Some data is best collected continuously or at regular intervals, while other 
information may be gathered during specific campaigns or measurement periods. 
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Understanding the variability of your operations helps determine appropriate data 
collection timing and frequency. For example, seasonal businesses may need data 
covering full annual cycles, while batch operations may require data from multiple 
production campaigns. 

2.3 Secondary Data: Filling the Gaps Professionally 

Secondary data sources provide professionally developed datasets that represent typical 
or average conditions for various processes and materials. While not as specific to your 
operations as primary data, quality secondary sources offer a reliable foundation for filling 
gaps in your data collection where primary data is not available or cost-effective to obtain. 

The key advantage of high-quality secondary data lies in its professional development and 
peer review. Reputable databases like Ecoinvent involve teams of experts who collect, 
validate, and harmonize data from multiple sources to create comprehensive and 
consistent datasets. This professional approach often results in higher quality than 
organizations could achieve through their own data collection efforts for processes outside 
their direct control. 

Secondary data also provides valuable benchmarking opportunities. Comparing your 
primary data with secondary sources can help validate your measurements and identify 
potential areas for improvement. Significant differences between your data and industry 
averages may indicate either superior performance that represents a competitive 
advantage or data quality issues that require investigation. 

However, secondary data inherently introduces uncertainty because it represents average 
conditions that may not match your specific circumstances. Technology differences, 
geographic factors, operational practices, and regulatory environments all influence 
environmental performance and may not be accurately captured in generic datasets. 
Understanding these limitations helps appropriately interpret results and communicate 
uncertainty to stakeholders. 

2.3.1 Commercial Database Sources 

Commercial LCA databases represent the highest quality secondary data sources 
available to most practitioners. These databases employ professional staff, systematic 
methodologies, and regular update cycles that maintain data quality and relevance over 
time. The investment required to access these databases is often justified by the time 
savings and quality improvements they provide compared to literature-based data 
collection. 
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Ecoinvent stands out as the most comprehensive and widely used LCA database globally. 
Developed through collaboration among European research institutions and now 
maintained as a commercial service, Ecoinvent provides data for thousands of processes 
across all major economic sectors. The database employs rigorous quality control 
procedures, regular updates, and comprehensive documentation that supports confident 
use in professional LCA work. While the annual licensing costs range from several 
thousand to tens of thousands of dollars depending on the license type, many 
organizations find this investment justified by the time savings and result quality 
improvements it enables. 

Industry-specific databases often provide more detailed and relevant data for particular 
sectors. The GaBi database system includes specialized modules for automotive, 
chemicals, electronics, and other industries that reflect specific technologies and 
practices common in those sectors. These databases typically cost more than general-
purpose alternatives but may provide better representation of industry-specific processes 
and materials. 

Agricultural and food system databases address the unique challenges of biological and 
highly variable production systems. Agri-footprint specializes in agricultural production 
data with detailed coverage of crop production, livestock systems, and food processing. 
The database accounts for geographic variations, production methods, and seasonal 
factors that significantly influence environmental performance in agricultural systems. 

Free and government-supported databases provide valuable alternatives for organizations 
with limited budgets. The US Life Cycle Inventory Database, supported by the National 
Renewable Energy Laboratory, offers data for many processes relevant to North American 
LCA studies. While less comprehensive than commercial alternatives, these databases 
provide professionally developed data at no cost and often include region-specific 
information not available in international databases. 

2.3.2 Literature and Research Sources 

Academic literature provides another important source of secondary data, particularly for 
emerging technologies, detailed process studies, and region-specific information not 
available in commercial databases. Peer-reviewed journals ensure that published data 
meets professional standards and includes adequate documentation to support confident 
use in LCA studies. 
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The Journal of Cleaner Production, International Journal of Life Cycle Assessment, and 
Environmental Science & Technology represent leading venues for LCA research and 
frequently publish studies that include detailed inventory data. These sources prove 
particularly valuable for cutting-edge technologies, innovative processes, and comparative 
studies that may not yet be represented in commercial databases. 

Industry and government reports provide broader datasets that may not undergo the same 
peer review as academic literature but often include comprehensive data from 
authoritative sources. National laboratories, government agencies, and industry 
associations regularly publish studies that include LCA data for technologies and 
processes within their purview. These sources often provide the most current information 
available for rapidly evolving technologies. 

However, literature-based data requires careful evaluation and adaptation for use in LCA 
studies. Published studies may use different system boundaries, functional units, or 
impact assessment methods than your study, requiring careful harmonization before use. 
Data age, geographic relevance, and technology applicability must all be considered when 
adapting literature data for specific applications. 

2.4 Tertiary Data: Strategic Use of Estimates 

Tertiary data sources, including rough estimates, scaled data from different contexts, and 
generic industry averages, should be used sparingly and only when better data is not 
available. While such data introduces significant uncertainty, it may be necessary to 
complete LCA studies within practical constraints. The key lies in using tertiary data 
strategically and transparently, clearly documenting its limitations and prioritizing its 
improvement in future iterations. 

The appropriate use of tertiary data depends heavily on the purpose and scope of your LCA 
study. Screening-level assessments designed to identify potential hotspots and prioritize 
detailed analysis may accept higher uncertainty in exchange for broader coverage and 
faster completion. In such cases, tertiary data can provide adequate guidance for strategic 
decisions while avoiding the delays associated with comprehensive primary data 
collection. 

For inputs that contribute minimally to overall environmental impacts, rough estimates 
may provide sufficient accuracy for decision-making purposes. If sensitivity analysis 
demonstrates that reasonable variations in these estimates do not affect study 
conclusions, the investment required for better data may not be justified. This approach 
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allows resources to be focused on areas where data quality improvements will 
meaningfully enhance result reliability. 

Tertiary data often serves effectively as placeholder information during the early stages of 
data collection while primary data gathering is being organized. This approach enables 
progress on other aspects of the LCA while data collection systems are being established 
and implemented. However, systematic replacement of tertiary data with better sources 
should be planned from the beginning. 

2.4.1 Improving Tertiary Data Quality 

When tertiary data must be used, several techniques can improve its relevance and reduce 
uncertainty. Scaling and adjustment methods can adapt data from different contexts to 
better represent your specific situation. For example, energy consumption data from larger 
facilities can be scaled down using appropriate factors, or data from different geographic 
regions can be adjusted using regional correction factors. 

Combining multiple tertiary sources can reduce uncertainty compared to relying on single 
estimates. When several studies or estimates are available for the same process or 
material, averaging or weighted averaging based on data quality can provide better 
estimates than any single source. This approach also enables assessment of the range of 
uncertainty associated with the data. 

Sensitivity analysis becomes particularly important when using tertiary data. Testing how 
variations in uncertain data affect study conclusions helps identify which estimates are 
most critical to improve and which can be accepted with higher uncertainty. This analysis 
guides efficient allocation of data improvement efforts and helps communicate result 
limitations to stakeholders. 

Documentation requirements for tertiary data exceed those for higher-quality sources. 
Complete records should include original sources, scaling or adjustment methods applied, 
uncertainty estimates, and plans for improvement in future study iterations. This 
documentation enables proper interpretation of results and guides systematic 
improvement efforts over time. 

The strategic use of tertiary data requires honest assessment of its limitations and 
transparent communication with stakeholders. Results based partly on rough estimates 
should be presented with appropriate caveats and uncertainty ranges. This transparency 
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builds credibility and helps ensure that decisions are made with full understanding of 
result limitations. 

3.0 Creating Effective Data Collection Systems and Quality Assurance 

3.1 Building Standardized Data Collection Systems 

Successful LCA data collection requires systematic approaches that ensure everyone in 
your organization captures information consistently. The key is creating simple, 
standardized procedures that are easy to follow while capturing all necessary information 
for your analysis. 

Start by establishing consistent measurement units across your organization. Different 
departments often use different units for the same measurements - purchasing might work 
in pounds while production uses kilograms. Choose standard units (preferably metric) and 
stick with them throughout your data collection process. Create simple conversion tools to 
help staff translate from familiar units when needed. 

Time period consistency is equally important. Normalize all data to the same timeframe, 
typically annual, even when your source data comes from different reporting cycles. 
Account for seasonal variations by collecting data over full annual cycles or developing 
adjustment factors for partial-year data. 

Create clear roles and responsibilities for data collection that build on existing 
organizational structures. Operations teams handle production data, procurement 
manages supplier information, and environmental teams track waste and emissions. This 
approach leverages existing expertise while avoiding duplicate systems that burden staff. 

3.2 Quality Control and Validation 

Build quality control into your data collection process from the beginning rather than 
checking quality after collection is complete. Use a three-level validation approach that 
catches different types of errors. 

Level one validation covers basic completeness and consistency checks. Ensure all 
required data fields are filled, units are consistent, and calculations are mathematically 
correct. Many of these checks can be automated using spreadsheet formulas or database 
rules. 
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Level two validation examines whether data makes sense within your operational context. 
Compare similar processes to identify unusual variations, check that input-output 
relationships are reasonable, and verify alignment with production schedules and capacity. 
This contextual checking requires operational knowledge but catches errors that purely 
technical checks miss. 

Level three validation benchmarks your data against external sources like industry 
averages, published studies, or regulatory databases. While your operations may 
legitimately differ from industry norms, large discrepancies should be investigated to 
ensure they reflect real operational differences rather than data collection errors. 

Use mass and energy balance analysis when possible to validate data completeness. For 
manufacturing processes, total inputs should equal outputs plus waste, accounting for 
inventory changes. Perfect balances are rarely achievable, but balances within 5-10% 
provide reasonable confidence in data quality. 

3.3 Maintaining Data Quality Over Time 

Data collection is an ongoing process that requires regular maintenance and improvement. 
Establish review cycles that match the importance and variability of different data sources. 

Conduct annual comprehensive reviews of all major data sources, updating information 
that has changed significantly and identifying improvement opportunities. Focus quarterly 
reviews on high-impact or highly variable data sources that change more frequently. 
Establish trigger-based updates for major operational changes like new equipment, 
suppliers, or processes. 

Document all data sources, collection methods, and changes over time. This 
documentation serves multiple purposes: it enables quality control, supports result 
interpretation, provides accountability for external reporting, and guides future 
improvements. 

Treat data collection as a strategic capability that supports multiple business objectives 
beyond LCA. Well-organized environmental data proves valuable for regulatory reporting, 
operational improvement, and supply chain management. This broader value helps justify 
the investment in quality data collection systems and builds organizational support for 
ongoing efforts. 

Build continuous improvement into your data collection process by regularly gathering 
feedback from data collectors, analyzing quality indicators, and benchmarking against best 
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practices. Focus on systematic improvements that address root causes rather than fixing 
individual data points. 

3.4 Practical Implementation Tips 

Start simple and expand over time rather than trying to create perfect systems immediately. 
Begin with high-impact data categories where you already have good information sources, 
then gradually expand coverage and improve quality. 

Engage the people who will actually collect data in designing your procedures. Front-line 
staff understand practical constraints and opportunities that may not be obvious to LCA 
specialists. Their input during system design ensures procedures are realistic and builds 
ownership that supports long-term success. 

Provide training that helps data collectors understand why their work matters for your 
organization's sustainability goals. People who understand the purpose and value of data 
collection are more likely to follow procedures consistently and identify improvement 
opportunities. 

Use existing data sources wherever possible rather than creating entirely new data 
streams. Most organizations already collect much of the information needed for LCA 
through normal business operations - the challenge is organizing and standardizing this 
information rather than generating new data. 

Focus your effort where it will have the greatest impact on result quality and decision-
making. Perfect data for minor contributors to environmental impact is less valuable than 
good data for major impact categories. This prioritization helps ensure that data collection 
efforts stay focused and manageable. 

4.0 Managing Common Data Collection Challenges and Avoiding Critical 
Mistakes 

4.1 Addressing Typical Data Collection Obstacles 

Even well-planned data collection efforts encounter predictable challenges that can derail 
progress if not anticipated and managed properly. Understanding these common obstacles 
and their solutions helps organizations avoid delays and maintain data quality throughout 
the LCA process. 
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One of the most frequent challenges involves facilities with shared utilities where 
individual processes cannot be easily metered separately. Rather than abandoning data 
collection for these areas, develop allocation methods based on equipment ratings, 
operating hours, or production volumes. Document your allocation approach clearly and 
apply it consistently across similar situations. While allocated data introduces some 
uncertainty, it often provides better estimates than generic database values. 

Supply chain data presents another common challenge, as upstream suppliers may be 
reluctant to share detailed environmental information or lack the systems to provide 
requested data. Start supplier engagement gradually by requesting basic information first, 
then building relationships over time. Many suppliers are developing environmental 
reporting capabilities, making them increasingly willing partners. When supplier-specific 
data is unavailable, use reputable database values but document these substitutions for 
future improvement. 

Multi-product facilities require careful consideration of how to allocate shared resources 
across different products. Economic allocation, mass allocation, and energy allocation 
each have appropriate applications depending on the specific situation. Choose an 
allocation method that reflects the underlying drivers of environmental impact and apply it 
consistently. Document your rationale to support external review and enable consistent 
application in future studies. 

Data gaps are inevitable in most LCAs, particularly for smaller or less significant inputs. The 
key is to identify these gaps early, document them clearly, and develop strategies for filling 
them in future iterations. Use sensitivity analysis to determine which data gaps are most 
critical to address and which can be left for later improvement cycles. 

4.2 Critical Mistakes That Compromise Results 

Several common mistakes can significantly undermine LCA data quality and lead to 
incorrect conclusions. Learning to recognize and avoid these pitfalls saves time and 
improves result credibility. 

The perfectionism trap catches many first-time LCA practitioners who attempt to collect 
perfect data for every input and output before proceeding with analysis. This approach 
often leads to projects that never finish because perfect data is rarely achievable within 
practical constraints. Instead, focus on collecting good data for high-impact areas while 
using appropriate database values for minor contributors. Complete LCAs with good data 
are more valuable than incomplete studies with perfect data. 
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Inconsistent system boundaries create another frequent problem when different data 
sources cover different scopes of activity. For example, energy data might include or 
exclude certain auxiliary processes, while material data might have different cut-off 
criteria. Establish clear system boundaries at the beginning of data collection and ensure 
all data sources align with these boundaries. When this alignment is not possible, 
document the differences and assess their impact on results. 

Unit conversion errors may seem basic but occur surprisingly often, especially when 
multiple people are involved in data collection. Create standard conversion factors and 
require verification of all conversions. Pay particular attention to energy units, which can be 
expressed in many different forms, and mass units when working with international 
suppliers who may use different measurement systems. 

Double-counting occurs when the same environmental impact is captured through 
multiple data sources. This commonly happens with purchased electricity that may be 
included in both facility utility bills and supplier-provided product data. Carefully define 
what is included in each data source and establish protocols to prevent overlap. When 
double-counting is discovered, it often indicates unclear system boundaries that should be 
clarified. 

Ignoring data quality hierarchies leads to wasted effort on low-impact data while neglecting 
high-impact areas that deserve primary data collection. Remember the 80/20 rule - focus 
your detailed data collection efforts on the 20% of inputs that drive 80% of environmental 
impacts. Use your limited resources strategically rather than spreading effort equally 
across all data categories. 

4.3 Supplier Engagement Strategies 

Working effectively with suppliers requires a strategic approach that balances your data 
needs with suppliers' capabilities and willingness to share information. Many organizations 
struggle with supplier engagement, but successful strategies can be learned and 
replicated. 

Begin supplier engagement by understanding their perspective and constraints. Most 
suppliers lack dedicated LCA staff and may view data requests as additional burden 
without clear benefit. Frame requests in terms of mutual benefit, such as supply chain 
sustainability initiatives or preparation for customer requirements. Provide clear 
explanations of what data you need and why it is important for your shared business 
objectives. 
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Start with your most important suppliers and those most likely to have environmental data 
systems already in place. Large suppliers often have sustainability reporting programs that 
make them natural partners for data sharing. Success with initial suppliers creates case 
studies and momentum that facilitate engagement with additional suppliers over time. 

Offer to share aggregated results or industry benchmarking information that provides value 
to suppliers in exchange for their data contribution. Many suppliers appreciate feedback 
about their environmental performance relative to industry averages, especially when this 
information helps them identify improvement opportunities or competitive advantages. 

Accept that supplier data will not be immediately perfect and work collaboratively to 
improve quality over time. Provide feedback about data gaps or inconsistencies in 
constructive ways that support improvement rather than criticism. Recognize and 
celebrate suppliers who make efforts to improve their environmental data systems. 

When suppliers cannot provide specific data, help them understand what types of 
information would be most valuable and offer to work together on data collection 
approaches. Sometimes suppliers have the necessary information in different formats or 
systems but need guidance on how to organize it for LCA purposes. 

4.4 Data Management and Organization Pitfalls 

Poor data management practices can undermine even excellent data collection efforts by 
making information difficult to find, verify, or update. Establishing good data management 
practices from the beginning prevents these problems and supports long-term success. 

Avoid storing critical data in formats that cannot be easily accessed or verified by others. 
Personal spreadsheets on individual computers, paper records without electronic backup, 
and undocumented databases create single points of failure that can compromise entire 
LCA efforts. Establish centralized data storage with appropriate backup and access 
controls from the beginning. 

Version control problems emerge when multiple people work with the same datasets 
without clear procedures for managing changes. Implement simple version control 
procedures that track who made changes, when they were made, and why they were 
necessary. This documentation becomes particularly important when LCA results are used 
for external reporting or certification. 

Inadequate documentation of assumptions and limitations creates problems when results 
are interpreted or when studies are updated. Every dataset should include clear 
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information about its source, collection method, system boundaries, and known 
limitations. This documentation serves multiple purposes: it enables quality control, 
supports result interpretation, and guides future improvements. 

File naming and organization systems that make sense to one person may be 
incomprehensible to others. Establish clear naming conventions and folder structures that 
can be understood and maintained by multiple team members. This becomes particularly 
important as organizations grow and staff responsibilities change over time. 

4.5 Organizational and Communication Challenges 

Successful data collection requires sustained organizational commitment and effective 
communication across different functions and levels within the organization. Many data 
collection efforts fail due to organizational rather than technical problems. 

Lack of clear ownership and accountability leads to data collection efforts that start 
enthusiastically but fade over time as other priorities compete for attention. Assign clear 
responsibility for data collection activities and establish regular reporting and review cycles 
that maintain visibility and momentum. Senior management support proves essential for 
sustained success. 

Poor communication between LCA specialists and operational staff creates 
misunderstandings about data requirements and missed opportunities to leverage existing 
expertise. Invest time in building relationships with operational staff and explaining how 
their contributions support organizational sustainability goals. Regular communication 
helps identify problems early and maintains engagement over time. 

Unrealistic timelines and resource commitments lead to rushed data collection that 
compromises quality or abandoned efforts that waste initial investments. Develop realistic 
project plans that account for the time required to build relationships, establish 
procedures, and collect quality data. It is better to complete focused studies successfully 
than to attempt comprehensive efforts that exceed available resources. 

Competing priorities within the organization can undermine data collection efforts when 
operational staff are asked to support LCA activities without clear understanding of how 
this work relates to their performance objectives. Work with department managers to 
integrate data collection responsibilities into existing job descriptions and performance 
measures where appropriate. 
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4.6 Technical and Methodological Mistakes 

Several technical errors can significantly impact LCA results despite appearing minor 
during data collection. Understanding and avoiding these mistakes improves both result 
quality and credibility. 

Inappropriate functional units create problems when different data sources are normalized 
to different bases that cannot be easily reconciled. Establish clear functional units at the 
beginning of data collection and ensure all data sources can be converted to these units. 
When multiple functional units are necessary, maintain clear documentation of conversion 
factors and their derivation. 

Temporal misalignment occurs when data from different time periods is combined without 
accounting for changes in technology, efficiency, or operating conditions. This problem is 
particularly common when historical data is combined with current operations data or 
when supplier data reflects different time periods than internal data. Develop protocols for 
adjusting data to common time periods or document temporal differences and their 
potential impact on results. 

Geographic misrepresentation happens when data from one location is applied to 
operations in different geographic contexts without appropriate adjustment. Energy grid 
mixes, transportation distances, waste management practices, and regulatory 
requirements all vary by location and can significantly affect environmental impacts. Use 
location-specific data when available or apply appropriate adjustment factors when using 
data from different regions. 

Technology mismatches arise when database values representing different technologies 
are applied without considering their appropriateness for your specific operations. 
Manufacturing processes, energy systems, and transportation methods all vary 
significantly in their environmental performance. Select database values that best 
represent your actual technologies and document any known differences that might affect 
results. 

Allocation errors occur when environmental burdens are divided among multiple products 
or services without appropriate consideration of the underlying drivers of environmental 
impact. Economic allocation, mass allocation, and energy allocation each have 
appropriate applications, but the chosen method should reflect the actual relationship 
between products and environmental impacts. Document allocation methods clearly and 
apply them consistently throughout the study. 
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4.7 Learning from Common Failures 

Understanding why data collection efforts fail helps organizations avoid repeating these 
mistakes and builds realistic expectations for LCA projects. 

Scope creep represents one of the most common reasons for data collection failure. 
Projects that begin with focused objectives gradually expand to include additional 
products, processes, or impact categories without corresponding increases in resources or 
timelines. Resist the temptation to expand scope during data collection and instead plan 
for phased approaches that build capability over time. 

Resource underestimation leads to projects that run out of time or budget before 
completion. Data collection typically requires more time and effort than initially expected, 
particularly for organizations new to LCA. Build contingency into project plans and be 
prepared to adjust scope if necessary to complete useful studies within available 
resources. 

Technology over-reliance occurs when organizations invest heavily in software or systems 
without adequate attention to data quality and organizational processes. Sophisticated 
LCA software cannot compensate for poor data or inadequate procedures. Focus on 
building solid data collection capabilities before investing in advanced technology 
solutions. 

External dependency failures happen when projects rely heavily on suppliers, consultants, 
or other external parties without adequate backup plans. While external support can be 
valuable, maintain sufficient internal capability to continue data collection efforts even 
when external support is not available. 

Lack of stakeholder buy-in undermines data collection efforts when key organizational 
stakeholders do not understand or support LCA objectives. Invest time in building 
stakeholder understanding and support before beginning intensive data collection efforts. 
This upfront investment pays dividends in smoother implementation and sustained 
organizational commitment. 

5.0 Conclusion 

Building a robust data foundation for LCA work requires significant upfront investment in 
systems, training, and organizational processes. However, this investment pays substantial 
dividends through more reliable results, more confident decision-making, and more 
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efficient subsequent LCA work. Organizations that take time to establish proper data 
collection procedures from the beginning find that their sustainability efforts are more 
focused, more credible, and more effective at driving real environmental improvements. 

The key to success lies in starting with clear priorities, building systematic processes, and 
maintaining a commitment to data quality over time. While perfect data is rarely 
achievable, good data that is systematically collected and properly validated provides a 
solid foundation for making informed decisions about environmental performance and 
improvement opportunities. 

Remember that data collection is not a one-time activity but an ongoing capability that 
supports multiple business objectives. The systems and relationships you build for LCA 
data collection will prove valuable for environmental reporting, operational improvement, 
supply chain management, and regulatory compliance. This broader value helps justify the 
investment and builds organizational support for continuous improvement. 

Start simple, focus on high-impact areas, and build capability over time. Engage your 
operational staff as partners rather than data sources, and treat data quality as a strategic 
asset that requires ongoing attention and investment. Most importantly, view data 
collection not as a barrier to completing your LCA, but as the foundation that makes your 
results credible, actionable, and valuable for driving meaningful environmental 
improvements. 

The organizations that succeed with LCA are those that recognize data collection as a core 
competency rather than a necessary evil. By following the principles and practices outlined 
in this guide, you can build the data foundation necessary to conduct reliable LCAs that 
support your sustainability goals and create lasting value for your organization. 
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