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[bookmark: _Toc226393278]The rationale for this review
This review had 3 overarching objectives:
to identify the types of costs that are typically associated with implementing new health technologies to inform a taxonomy of implementation costs (see section 5 of the main report)
to identify methods and approaches to account for implementation costs in economic models and health technology evaluations
to identify the relevant issues associated with evaluating implementation costs within NICE technology evaluations.
The review is comprised of 4 targeted searches: 
a search for peer-reviewed articles (appendix A)
a review of NICE technology evaluation reports (appendix B)
a review of NICE methods (appendix C)
a review of methods published by health technology assessment (HTA) bodies (appendix B). 
Methods
We did a literature review in July 2025 to identify published methodological approaches for considering implementation costs in economic evaluations and to inform HTA. 
We explored 2 alternative approaches for doing this review. Initially, we planned a systematic literature review. Scoping searches retrieved 1,000 articles. But the terms ‘implementation’, ‘costs’, ‘cost effectiveness’ are extremely broad. So, many retrieved papers outlined the cost effectiveness of specific interventions rather than methodological papers, despite using terms for methods. Also, the searches missed some previously identified relevant papers, indicating that there was a need to broaden searches, further increasing the load but with limited gains. 
So, we decided to follow a more targeted approach to ensure that the review was completed within the project timelines. We did preliminary searches in Google and PubMed using terms related to implementation costs combined with terms related to economic evaluation and HTA. We also obtained relevant papers from health economists who have extensive expertise in methods for implementation costs in economic evaluations and HTA, and from information specialists. The team reached consensus on the selection of 7 articles to use as ‘seeds’ for a pearl growing-approach involving forwards and backwards citation searches (that is, both manuscripts cited by the seed papers and papers that cited the seed manuscripts were retrieved). The 7 ‘seeds’ were: Heggie et al. (2021), Heggie et al. (2024), Sohn et al. (2020), Saldana et al. (2014), Cidav et al. (2019), Hauck et al. (2019) and Wright et al. (2019).
To identify the citations, we ran searches on 31 July 2025 using the Citationchaser tool (Haddaway et al. 2022) and searched the following sources within Web of Science:
Web of Science Core Collection (1990 to present)
Science Citation Index Expanded (1990 to present)
Social Sciences Citation Index (1990 to present)
Arts & Humanities Citation Index (1990 to present)
Emerging Sources Citation Index (2020 to present)
Table 1 presents an overview of the inclusion and exclusion criteria. 
Table 1 Inclusion and exclusion criteria
	Criterion
	Inclusion criteria
	Exclusion criteria

	Focus of paper
	Methodological approaches or frameworks for capturing costs of implementation or organisational impact within economic evaluations or health technology or for health policy decision making
	Publications focused on implementation methods but not costs 
Publications reporting the cost-effectiveness analysis of specific interventions 
Papers outlining methods for cost-effectiveness analysis or budget impact analysis but not for accounting for implementation 

	Type of article 
	Full publications
	General commentaries, conference abstracts, abstracts with no full publication

	Language 
	English language papers
	All other languages 



Juan Yanguela and Fatima Salih collaboratively reviewed abstracts to assess whether they meet the inclusion criteria. Juan Yanguela reviewed full text papers. When it was unclear whether they should be included, Fatima Salih assessed whether they met the inclusion criteria. 
We extracted information from the papers into a Microsoft Excel spreadsheet with predefined fields, including author, year, categories of implementation costs from the taxonomy (see section 5 of the main report) and summary of key points. 
[bookmark: _Toc226393280]Findings
[bookmark: _Toc226393281]General overview
The citation search yielded a total of 502 papers, including 4 of the 7 ‘seed’ papers: Heggie et al. (2021), Heggie et al. (2024), Saldana et al. (2014), Cidav et al. (2019) and 498 additional papers (‘pearls’). 
Of the 498 additional papers, 457 were not relevant based on a review of the abstract. We reviewed the full text of the remaining 41 articles. We excluded 9 of these 41 papers after full text review.
So, the review included a total of 39 articles, including 7 seed articles and 32 additional papers (that is, ‘identified pearls’). We included Huebschmann et al. (2022) which did not strictly meet the inclusion criteria (it was defined as a methodological commentary) because it provided a detailed account on methodological approaches.
Figure 1 presents a Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) diagram illustrating the screening process.
Figure 1 PRISMA diagram
Additional articles identified from citation searching: (n=498)
Articles excluded:
(n =457)
Articles assessed for eligibility in full text: (n=41)
Articles excluded: (n=9)
· focused on implementation but not costs: (n=1)
· focused on a specific intervention: (n=1)
· commentary-style article (n=1)
· other: (n=5)
· focused on understanding benefits of return on investment of quality improvement projects (n=1)
· focused on the concept of opportunity cost (n=1)
· focused on collaboration between researchers in health economics and implementation science, not methods (n=1)
· focused on an evaluation and planning framework, but not costs (n=1)
· focused on whether process map creation for time-driven activity-based costing (TDABC) can be automated (n=1)
· review focused on the use of HTA but not on implementation costs (n=1)
Total included articles
(n=32)
Identification
Screening
Included
‘Seed’ articles: (n=7)
Pearl Identification
Seed papers
Total number of studies = 39
Abstracts screened from citation searching: (n=498)
Figure 1. PRISMA diagram












	
	
	




The papers included in the review fall under the following categories:
Methodological or conceptual articles (n=30). Within these, we identified the following subcategories:
frameworks and methods to support implementation costing (n=14)
complex modelling techniques aiming to address perceived limitations of standard cost-effectiveness analysis (n=14). Of these:
n=3 focus on constraints
n=4 focus on health system strengthening and modelling, or shared platforms across interventions 
n=7 focus on the role of time in cost-effectiveness evaluations
articles focused on value of information or implementation analyses (n=2)
Literature reviews (n=9) including systematic, scoping, and other types of reviews. Within these, we identified the following subcategories:
reviews focused on economic evaluation of health system inputs or health system strengthening (n=3)
reviews focused on accounting for capacity constraints in economic evaluations (n=1)
reviews focused on implementation considerations in HTA or economic evaluations (n=4)
reviews focused on time-driven activity-based costing (n=1).

Table 2 lists included articles across categories.
Table 2 List of included studies
	Category
	Subcategory
	Articles

	Methodological or conceptual articles
	Frameworks and methods to support implementation costing
	Sohn et al. (2020)
Clarke et al. (2021)
Saldana et al. (2014)
Khan et al. (2024)
Gold et al. (2022)
Eisman et al. (2021)
Donovan et al. (2025)  
da Silva Etges et al. (2019)
O’Leary et al. (2022)
Cidav et al. (2019)
Frick (2009)
Huebschmann et al. (2022)
Krebs and Nosyk (2021)
Kaplan et al. (2014)

	
	Complex economic modelling techniques focused on constraints
	Van Baal et al. (2018)
Thokala et al.(2025)
Hauck et al. (2016)

	
	Complex economic modelling techniques focused on health system strengthening and modelling or shared platforms across interventions
	Morton et al. (2016)
Hauck et al. (2019)
Kirwin et al. (2022)
Verguet et al. (2019)

	
	Complex economic modelling techniques that focus on the role of time in cost effectiveness and factors affecting differences between cost effectiveness in the short versus the long run 
	Van de Wetering et al. (2014)
Van de Wetering et al. (2013)
Van de Wetering et al. (2012)
Van de Wetering et al. (2012b)
Adang (2008)
Adang and Wensing (2008)
Adang et al. (2005) 

	
	Value of information or implementation
	Fenwick et al. (2008)  
Andronis and Barton (2016)

	Literature reviews
	Economic evaluation of health system inputs or health system strengthening 
	McGuire et al. (2024)
Hendrix et al. (2022)  
Cleary (2020)

	
	Accounting for capacity constraints in economic evaluations 
	Wright et al. (2019)

	
	Implementation considerations in HTA or economic evaluations 
	
Heggie et al. (2021)
Heggie et al. (2024) 
Roberts et al. (2019)

	
	Time-driven activity-based costing
	Keel et al. (2017)


[bookmark: _Toc226393282]Description of included articles
[bookmark: _Toc226393283]Methodological or conceptual articles
[bookmark: _Toc226393284]Frameworks and methods to support implementation costing
We identified multiple frameworks, tools and methods to support implementation costing in the papers we reviewed. Aspects covered include approaches for defining cost categories at different implementation phases, perspectives and time horizons. In terms of costing methods, time-driven activity-based costing (TDABC), which is a specific form of micro-costing, was described as a useful method for:
identifying key cost drivers
evaluating implementation processes
comparing costs across settings and implementation approaches.
Other papers focused on methods to capture data for microcosting in general and specifically for TDABC.
Sohn et al. (2020) developed a framework to evaluate implementation costs. The framework describes resources needed across different implementation phases: 
design (for example, design the intervention, get approvals, create protocol, hire personnel, buy equipment)
initiation (for example, set up equipment, provide training, distribute materials, start quality assurance, data collection and analysis)
maintenance (for example, repair technology infrastructure, provide refresher training, ensure supplies, monitor, evaluate and ensure quality). 
The framework also considers whether costs are programmatic or related to research. It classifies them depending on whether they are relevant for the location of delivery or at higher levels (for example, ministry of health). The cost-data reporting structure includes overheads, building, capital, personnel and materials.
Clarke et al. (2021) presented a framework for capturing the implementation costs of major system change. The framework includes:
the costs of assessing alternatives
bidding for the project
external review
involving stakeholders
planning and monitoring meetings
reconfiguring the service (including capital purchases, additional staff, and contracts)
auditing and monitoring.
The framework also specifies which perspectives (that is, provider, payer, or national) are relevant for different costs. It includes considerations of the potential group of patients affected, the economic impact for patients, adjustments in payments and expected lifespan of the system redesign (that is, when the next one is expected).
Saldana et al. (2014) reported on the cost of implementing new strategies (COINS) method to capture implementation costs, based on the stages of implementation completion (SIC) tool. SIC includes 8 stages:
engagement
feasibility assessment and consideration
readiness planning
hiring and training personnel
setting up fidelity monitoring processes
initiating services and consultations
ongoing services and consultations (plus feedback and fidelity checks, and competency) distributed across 3 phases: pre-implementation,
implementation
sustainability.
There are also specific activities within each stage. This tool can help cost implementation strategies but also compare drivers of costs across different approaches to implementation. Although created for a foster care intervention, it was designed to be transferable to other fields.
Khan et al. (2024) developed a literature-informed checklist of program cost components of digital health interventions. They included 5 cost categories (development, research, maintenance, implementation, and health personnel involvement) as well as activities within these categories. The checklist also includes resource use and unit costs that can inform cost estimation, alongside methodological considerations. Resources needed for implementation include:
a team responsible for patient and provider recruitment
engagement
communication and dissemination
resources needed for training (including time)
other resources (for example, equipment, venue, materials)
managerial, administrative, legal and technical assistance.
Unit costs relevant to the implementation phase include infrastructure costs (both technical and physical), communication materials, travel, venue costs, personnel salaries, and vendor costs.
Gold et al. (2022) outlined 3 cost categories: 
costs related to implementation (resources needed for the implementation strategy)
costs related to the intervention itself (including healthcare and non-healthcare resources and patient and caregiver time)
downstream costs (comprising healthcare and non-healthcare resources, patient and caregiver time, productivity and effects on other sectors such and housing, education and the criminal justice system). 
The authors explained that, within the implementation category, different costs might be relevant for different implementation phases (for example, pre-implementation compared with implementation, sustainment, or de-implementation). They explored how different costs might be relevant for different perspectives (for example, societal, patient or healthcare). They also explored how the time horizon affects costing considerations (for example, the distinction and relevance of fixed compared with variable costs). The paper also presents the trade-offs in the selection of different costing approaches and explores situations when accuracy and precision of cost estimates might be particularly important. Also, the paper also highlights the importance of transparency around the selection of time horizons, perspectives and costing methods and sources, and the usefulness of providing a breakdown of costs by sector or phase.
Eisman et al. (2021) explained that different stakeholders have distinct perspectives because they are not equally economically impacted by implementation and might have different priorities. For example, at the macro level, implementing cost-effective interventions can be a key priority. But organisations and staff might be more concerned about budget and time requirements, respectively. The authors adapted the work of Ferlie and Shortell (2003) to develop a framework that maps costs relevant to different perspectives (policy and economic environment, organisation, management, providers and patients) across pre-implementation, implementation and sustainment. They also provided guidance on integrating perspectives from different stakeholder groups across the preparation, exploration, solution development and testing and sustainment phases (adapted from Johnson et al. (2015)).
Donovan et al. (2025) presented the costing implementation strategies (Cost-IS) instrument as a tool to cost implementation approaches. The tool was developed through a literature review, qualitative interviews and a modified e-Delphi progress and includes 3 templates, one each for:
capturing implementation strategies, activities included within such strategies, and resource required for each activity
data collection on labour resources
data collection on non-labour resources. 
Cost-IS was developed for digital health but might be generalisable to other fields, although further piloting is needed. 
In the paper by da Silva Etges et al. (2019), the authors reported that TDABC is frequently used for micro-costing studies, but it is not consistently applied. The paper provides a guide to standardising its application across 8 steps: 
selection of technologies or questions for evaluation, including perspective
care delivery value chain/process mapping
identification of resources
estimation of resource cost
estimation of the capacity of resources and capacity cost rates
analysis of time estimates for resources
total cost calculation
cost analysis of the implementation process. 
O’Leary et al. (2022) argued that jointly employing multiple quantitative and qualitative methods can improve economic analyses of implementation, which are rare and often fail to include all relevant costs. They explained how, in each of the phases of the implementation process as defined by the Exploration, Preparation, Implementation and Sustainment framework, there are different methodologies that can be used to improve cost estimation.
 proposed an implementation costing method that unifies the implementation framework of Proctor et al. and TDABC. The former involves naming and defining the specific implementation approach and determining the individual responsible for the activity, the action, the action target, the timing, the dose, the potential effects and the rationale for the chosen implementation approach.
Frick (2009) used examples from the literature to illustrate different approaches to data collection as part of micro-costing studies, focusing on methods to capture quantity information and highlighting advantages and disadvantages of different methods (among others, insurance datasets, surveys, interviews, patient charts, and direct observations). This paper calls for additional investigations comparing the cost and validity of the different approaches and for more specific guidance on the situations in which different approaches might be more suitable.
Huebschmann et al. (2022) compared approaches to measure staff time as part of TDABC:
traditional approaches (workflow diagrams in combination with different forms of self-report or direct observations)
innovative approaches (partly or completely automated methods using clinical information systems). 
The paper compares them across 5 domains: relevance, rapidity, rigour, resources, and replicability. Selecting the time collection method requires trade-offs. For example, traditional methods can score well on relevance but might be slow and can need substantial resource. While novel, quicker, and more resource-efficient approaches might produce less relevant data that meets stakeholder needs.
Krebs and Nosyk (2021) explored the application of cost-effectiveness analysis modelling to implementation science while drawing on the reach, effectiveness, adoption, implementation and maintenance (RE-AIM) framework. The paper provides examples of how cost-effectiveness analysis models can help estimate the value of augmenting intervention reach and adoption and aid at different implementation stages (for example, help simulate costs and benefits of alternative implementation approaches during pre-implementation planning and assess the impact and value of efforts to accelerate scale up or improve sustainment). It also identifies areas that need advancing to optimise the use of cost-effectiveness analysis models in implementation science, including:
ascertaining the population and subgroup-level reach of interventions
reporting system-level and setting-specific adoption
better capturing pre-implementation activities
creating evidence on population-level scale up
recording sustainment
obtaining accurate and representative costs associated with changes in reach and adoption, as well as across pre-implementation, scale up and sustainment stages.
The paper also provides some examples of approaches that can address data needs (including cost data) across these domains and phases.
Kaplan et al. (2014) describe early applications of TDABC in healthcare. TDABC combines process mapping and activity-based costing. Process mapping involves identifying key events in a care cycle and pinpointing specific activities within those events, alongside the resources needed for those activities (for example, staff or equipment). For each resource, the currency unit per unit of time capacity cost rate is calculated (total costs over estimated total capacity). The capacity cost rate is multiplied by the time each resource is used for each activity. Then consumable costs are added. The total costs are calculated by adding up all activities across the care process. The paper highlights how TDABC can support improvement opportunities (for example, better use of spare capacity, process redesign) and compare cost across settings. It also describes barriers and facilitators to the application of TDABC and its use to realise improvement opportunities.
[bookmark: _Toc226393285]Complex economic modelling techniques focused on constraints
Cost-effectiveness analyses often assume that budget is the only constraint. But there are other constraints (for example, staff shortages) that can act as barriers to implementation and have an impact on estimates derived from economic evaluations. We identified papers that explore how these constraints can be considered in economic evaluations.
Van Baal et al. (2018) argued that ignoring constraints in economic evaluations can lead to incorrect estimates of cost effectiveness and propose a modelling approach to facilitate decision making when there are healthcare input constraints. 
Thokala et al. (2025) proposed a framework to include constraints into economic models. The framework includes 9 steps: 
selecting the setting (local compared with national)
pinpointing and choosing constraints to include
selecting modelling approaches
identifying and choosing data sources for selected constraints
estimating the effects of constraints on the process
estimating the effects on quality-adjusted life years
calculating cost impacts
doing sensitivity analysis and validating the model
including constraints into the model. 
The authors acknowledged the time and resource investment needed to quantify constraints in models. They also stated that, in the absence of quantification, qualitative discussions on the impact of constraints can be useful. They called for more detailed guidance from HTA agencies on how to include constraints in economic models. Although they acknowledged that preference for simpler models might be a barrier. 
Finally, Hauck et al. (2016) described constraints related to healthcare system design, implementation costs, interlinks within the system and uncertainty, and political and governance constraints. They argued that it is possible to consider some of these constraints analytically. For example, modelling transition costs and providing a breakdown of costs can help account for implementation costs in the model. Among other approaches, modelling economies of scope can help assess system interactions within cost-effectiveness analyses. Also, uncertainty can be accounted for probabilistically and structurally. Resource constraints can, for example, be included in the model to incorporate system design limitations.
[bookmark: _Toc226393286]Complex economic modelling techniques focused on health system strengthening and modelling or shared platforms across interventions
Several of the articles highlighted the importance of economic evaluations of ‘horizonal’ investments in health system infrastructure (health system strengthening; HSS) in addition to evaluations of ‘vertical’ interventions targeting specific diseases. The articles noted methodological challenges in the evaluation of horizontal interventions. They also highlighted that standard cost-effectiveness analyses often ignore interdependencies between interventions that share common delivery platforms (that is, healthcare staff and infrastructure) or the impact that introducing new interventions might have on the cost effectiveness of existing interventions using the same platform. They proposed modelling techniques or recommendations to address such challenges.
 developed an economic model to find the optimal balance between investments in vertical compared with horizontal interventions. Hauck et al. (2019) highlighted the importance of considering the interlinks across health interventions that originate from shared delivery platforms when deciding about the implementation of interventions. They expanded on  and Van Baal et al. (2018) (see section 3.2.1.2.) and mathematically modelled 3 categories of HSS efforts:
increases in a platform’s technical efficiency improving cost effectiveness of interventions already in place, informed by 
fixes to capacity issues to enable a more allocative efficient combination of interventions within a platform, based on Van Baal et al. (2018)
provision of a new platform (making it possible to adopt new or existing interventions).
Hauck et al. (2019) show that cost-effectiveness analyses can be adapted to identify the optimal split between financing HSS and individual interventions
Kirwin et al. (2022) used the work by , Van Baal et al. (2018) and Hauck et al. (2019) on horizontal interventions to develop a unified modelling framework that makes it possible to consider more than 1 type of HSS (efficiency, capacity, or novel platforms) at once and to account for spillover and intertemporal effects. This framework can help identify the split in investments in vertical and horizontal efforts that maximises health, referred to as the ‘diagonal’ approach. 
Verguet et al. (2019) argue that economic modelling techniques for HSS should account for the interdependencies between health system components, consider the types of and relationships among delivery platforms and be aware of constrains inside and outside the health system. They also highlight areas of difficulty in health system modelling (and suggest solutions) related to model formulation, parametrisation, validation and presentation, data gaps and large simulations. 
[bookmark: _Toc226393287]Complex economic modelling techniques focused on the role of time in cost effectiveness and factors affecting differences between cost effectiveness in the short compared with the long term
Seven articles (Van de Wetering et al., 2014; Van de Wetering et al., 2013; Van de Wetering et al., 2012; Van de Wetering et al., 2012b); Adang, 2008; Adang and Wensing, 2008; Adang et al., 2005) explored the role of time from implementation on the estimated cost effectiveness of new technologies. They explain that ,in the short-term, cost effectiveness may be different to the steady-state long-term cost effectiveness assumed in standard cost-effectiveness analyses. Factors that can contribute to this discrepancy included:
learning effects
inflexible fixed production factors from the old technology
capacity constraints
incomplete implementation of the novel intervention
variable returns to scale.
These articles highlight the importance of considering how costs and effects might change over time. They provide insights into how factors affecting short-term efficiency can be incorporated mathematically into cost-effectiveness calculations, how they can help inform decisions, and how implementation strategies can be adjusted to reduce the short-term inefficiencies under different scenarios and circumstances. 
[bookmark: _Toc226393288]Value of information and of perfect implementation
Several articles explored methodologies to understand the value of enhanced implementation, to inform how to allocate limited funding across investments in interventions, further research or efforts to improve implementation.
Fenwick et al. (2008) developed a framework that allows assessment of the expected value of perfect information and the expected value of perfect implementation at the same time. The framework also allows understanding of how they change based on cost-effectiveness thresholds, decision uncertainty, baseline implementation levels, population affected, and the magnitude of net benefits. The value of additional research and implementation efforts also varies across technologies. They explained that future iterations of the framework should:
formally model the relationship between information and implementation levels
consider uncertainty around implementation levels
enable a more granular estimation of the value of implementation (beyond the ‘current’ compared with ‘perfect’ dichotomy).
Andronis and Barton (2016) expand on the framework in Fenwick et al. (2008) to enable the calculation of the additional value of research in the presence of imperfect implementation. This adaptation makes it possible to calculate the implementation-adjusted expected value of sample information (IA-EVSI). Using this framework can provide a more realistic threshold against which assess whether specific research projects with a specific cost should be funded (that is, if costs are lower than IA-EVSI).
[bookmark: _Toc226393289]Literature reviews
[bookmark: _Toc226393290]Economic evaluation of health system inputs or HSS
McGuire et al. (2024) did a pragmatic rapid review of value assessments of health system inputs. The review found that even though methodological difficulties have been explored, a comprehensive framework for doing economic analyses of health system inputs has not yet been created. Such a framework would enable better health financing decisions with limited budgets across the world. 
The systematic review done by Hendrix et al. (2022) focused on exploring methodological approaches and challenges to the economic analysis of HSS in low- and middle-income countries (LMICs). It found a comparatively small body of literature, reflecting that economic analyses HSS in LMICs are less frequent than evaluation of interventions focused on specific diseases. The most frequent strategy was to do economic evaluations of trials, instead of using simulation methods. The authors recommended reflecting distributional effects and impacts beyond health and generating evidence that can be generalised and transferred to wider groups and different settings. They also recommended developing new methods to assess cross sectoral and temporal impacts of HSS, and further explorations on the way decision makers use economic analyses
Cleary (2020) did a review of HSS economic analyses in LMICs. The review classified HSS efforts into 3 categories: platform efficiency increases, platform capacity augmentations, and new platforms. Platform efficiency efforts were the most frequently explored in the literature. The next most studied category was dual efforts targeting both capacity and efficiency. Most studies used a disease-specific or programme viewpoint and none explored economies of scope comparing single and joint production. The author argued that literature on this topic is scarce and that additional research is needed.
[bookmark: _Toc226393291]Accounting for capacity constraints
Wright et al. (2019) did a meta-review of systematic reviews to explore whether, and how, capacity constraints had been considered in economic evaluations of precision medicine. Only a few included studies (about 15%) provided a qualitative description of the potential effect of the constraints, while less than 5% quantified the constraints. These findings highlighted the need for additional studies to address this gap.
[bookmark: _Toc226393292]Implementation considerations in HTA or economic evaluations
The scoping review by  explored the integration of implementation science and health economic evaluation in LMICs. It focused on LMICs but did not exclude studies from high-income countries if their methods or results were deemed relevant for LMICs. It found a small but growing body of literature (although it was mainly from high-income settings). It observed variation in the definition of implementation costs and approaches to data collection. This suggested further research (mainly in LMICs) and standardisation might be needed.
The review by Heggie et al. (2021) was restricted to the UK’s National Institute for Health Research Health Technology Assessment programme between 2014 and 2020. Specifically, it explored how implementation had been included in investigations financed by this programme. It found heterogeneity across studies in how implementation was considered and called for further guidance. 
Heggie et al. (2024) did a scoping review on methods for including implementation within economic analyses. The review classified methods into:
policy cost-effectiveness approaches (comparative analysis of implementation approaches or combinations of interventions and their implementation)
value of information and value of implementation analyses
mixed methods
costing approaches. 
It concluded that individual methods cannot capture all relevant issues. But different methods can be used to account for various aspects that need to be considered for the integration of implementation in economic analyses. It said that more methodological research is needed. 
Roberts et al. (2019) did a systematic review and quality assessment of economic evaluations in implementation and improvement science. The review found that the body of literature was small but of quality. Limitations of studies included not providing a rationale for unit cost sources and estimation methods, perspective and discount rates used, post-hoc subgroups and lack of clarity on how parameter uncertainty was considered. Recommendations for future research include doing ex ante evaluations, integrating economic evaluations in novel evaluation methods, including hidden costs, and following guidance on economic evaluation.
[bookmark: _Toc226393293]Time-driven activity-based costing
Keel et al. (2017) did a systematic review to explore the use and application of TDABC and the extent to which published studies have applied the 7 steps of TDABC: 
identifying the condition
describing the care delivery value chain
mapping the process
estimating the time for each activity and resource
estimating cost of resources
estimating capacity and capacity cost rate
quantifying total costs. 
Across the studies identified in the review, the steps were broadly followed. But there was heterogeneity in how the TDABC method was applied in aspects like how process flows were created, how resources were incorporated and how time was estimated. Inconsistencies around how to account for the cost of support resources were identified. The authors provide recommendations for how to:
use TDABC to inform reimbursement compared with assist in quality improvement efforts
prioritise resource intensive time measurement methods for specific activities
account for indirect costs and calculate capacity cost rates in TDABC.
[bookmark: _Toc226393294]Discussion
Our review found that implementation costs are not consistently defined and reported across the literature. There are different frameworks, tools, checklists, and methods available for estimating implementation costs. But there does not seem to be a single best practice guidance on how to incorporate them in economic evaluations and HTA. This finding agrees with the conclusions of several of the reviews that we included. For example, , Heggie et al. (2021), and Heggie et al. (2024) found heterogeneity in how implementation costs are defined or how implementation is considered in HTA or economic evaluation, and recommend further research and guidance. Roberts et al. (2019) calls for further cooperation between the fields of implementation science and health economics. This relative consistency in findings, despite differences in scope and focus, contributes to their robustness. For example,  focused on LMICs and Heggie et al. (2021) on the UK, and Roberts et al. (2019) included economic evaluations of both implementation and improvement science. 
Our review also identified that complex modelling methodologies have been developed to allow for cost-effectiveness calculations to consider:
resource constraints faced when implementing new interventions
the value of investments in system strengthening relative to disease-targeting interventions
interdependencies between interventions that share common delivery platforms
factors that cause differences between short- and long-term efficiency.
But engaged stakeholders reported concerns that using such complex modelling approaches might be time consuming and resource intensive. So, this could potentially affect the ability to deliver timely guidance and deviate attention away from other important aspects of the evaluation. 
Also, we found publications focused on value of implementation analysis, which can help inform resource allocation decisions around efforts to improve implementation. But it is important to note that providing guidance on how to implement new technologies is not within the remit of technology appraisals and highly specialised technologies guidance. So, the applicability of these methodologies is unclear. 
Finally, the literature suggests that the relevance of difference implementation costs varies across perspectives, contexts, time horizons and implementation phases. Integrating the perspectives of different stakeholders across health and social care could contribute to a more holistic assessment of implementation costs in economic evaluations of new technologies. 
[bookmark: _Toc226393295]Conclusion
Overall, the evidence highlights the need for greater methodological standardisation of how to account for implementation cost in HTA and the importance of perspective when considering implementation costs. 
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