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1. Introduction 

JASPERS aim is to speed up the absorption of EUR 350 billion of ESIF Funds intended to achieve 

greater cohesion in Europe, through projects which are planned, prepared, procured and run to the 

highest technical, social and environmental standards possible. In a similar fashion, we also help 

with the absorption of funds available under the Connecting Europe Facility (CEF) and the 

Instrument for Pre-Accession Assistance (IPA). 

JASPERS assistance draws on the experience and business practices of its partners, the European 

Commission (EC) and the European Investment Bank (EIB). During the previous financial 

perspective (2007–13), JASPERS identified the need for a common cost–benefit analysis (CBA) 

model that could be deployed by beneficiaries of broadband projects.1 This approach was aimed 

at helping to improve assessments of broadband connectivity-based intervention projects in a 

consistent manner. 

In 2012, JASPERS commissioned independent consultancy firm Analysys Mason to develop the 

required CBA model and its accompanying guidance paper. The model drew on global research as 

to the impact of basic and next-generation access (NGA) broadband connectivity based on a 

literature review exercise carried out towards the end of 2012.  

The CBA model was initially published in 20132 for use across JASPERS-mandated countries 

(Bulgaria, Croatia, Cyprus, Czech Republic, Estonia, Greece, Hungary, Latvia, Lithuania, Malta, 

Poland, Romania, Slovakia and Slovenia). The CBA model could also be used for other European 

countries, but only after relevant amendments. 

The model published in 2013 used assumptions regarding the scale of impact that were based on 

the averages of impacts seen elsewhere, but (necessarily) at different times and under different 

conditions. The resulting coefficients and quantification of variables for each project or country were 

used as default values in the absence of more accurate information from the project beneficiary. 

The model was developed in such a way that the assumptions themselves could be amended, if 

required. The project beneficiary was invited to verify the suitability of the model assumptions and 

amend them if more relevant or accurate information is available. In such cases, full justification of 

any proposed amendment had to be provided.  

Since the CBA model was initially published in 2013, the broadband landscape has changed with 

an increased focus in Europe on ultrafast and Gigabit broadband via Fibre-To-The-Home (FTTH) 

technology, a number of new studies on economic outcomes have been published and new policy 

initiatives have been introduced. The regulatory context of the 2014–20 perspective3 of the 

European Structural and Investment Funds replaced the previous programming perspective, 

including new CBA guidelines4 from the EC as well as other EC policy initiatives, such as the Gigabit 

Society.5  

In light of these developments, an updated CBA model was needed to more accurately estimate 

the potential socio-economic benefits and costs that a project is likely to bring to the local and 

                                                      

1  Organisation wishing to make an investment in delivering broadband connectivity to residential and business 

premises in broadband intervention areas. 

2  Published in October 2013 at www.jaspersnetwork.org  (( 

3  Regulation documents for the 2014 – 2020 perspective are available at 

http://ec.europa.eu/regional_policy/en/information/legislation/regulations/. 

4  Guide to Cost-Benefit Analysis of Investment Projects, Economic appraisal tool for Cohesion Policy 2014-2020, 

European Commission, December 2014. 

5  Connectivity for a European Gigabit Society (https://ec.europa.eu/digital-single-market/en/policies/improving-

connectivity-and-access). 
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national economies. JASPERS has commissioned Analysys Mason to update the current CBA 

model. The updated model takes into account JASPERS enlarged mandate, to cover all EU 

countries, as well as an increased focus on intervention on the access network level. Baseline for 

the new analysis has been the latest published research on benefits of broadband as well as the 

feedback received from project beneficiaries on the previous CBA model. This has resulted in the 

modification of parameters and reduction in the number of economic benefits. To complement the 

previous focus on economic benefits, the updated model has been expanded to include the 

financial analysis section, allowing a more granular breakdown of costs (i.e. capital and operating 

costs) and more details on sources of project finance.  

The model was presented during a CBA event organized by JASPERS in May 2019 and has been 

tested in some of the ongoing JASPERS supported projects.  

Developing a detailed CBA-model generally applicable for all European countries would be a great 

challenge, bearing in mind the difference in needs and present situation for the various regions. 

The aim has therefore been to produce a more generic and user-friendly model. The model also 

allows for flexibility, so that assumptions can be easily adapted to the specific needs of different 

Beneficiaries. The user is therefore invited to carefully consider the different parameters against 

each particular project case. In particular the level of broadband connectivity already present in the 

project target area.  

It is important to stress that the model and benefits presented are linked to infrastructure 

investments aimed at improving connectivity of a given area/region and not to the development of 

specific ICT services in a given sector or industry, such as in the healthcare, education or 

government services. Projects aimed solely or primarily at, for example, improving connectivity to 

schools, expanding on the eGovernment or eHealth services are usually distinct undertakings, 

requiring consideration of additional economic costs and benefits that are sector- and project-

specific.  

Why a CBA? 

A CBA is a tool for deciding which projects should be co-financed with public funds. It can enable 

an efficient use of limited resources and demonstrate value and convenience for society, i.e. making 

sure the project with the best value for money, quality and potential to affect the economy is chosen.  

1.1 Rationale 

The need for a consistent and comparable assessment methodology in the broadband sector has 

been driven by an appreciation that the EC’s guidance on completing a CBA may be interpreted 

differently by different potential project beneficiaries. This often results in inconsistencies of 

approach in terms of development of CBA among different broadband projects, although the scope 

of intervention might be similar. The availability of the current template model will mean that CBAs 

can be carried out in a consistent fashion, applying a streamlined approach based on recent sector 

surveys and developments. It will contribute to a greater level of consistency in the appraisal and 

funding approvals. It should, however, be noted that the use of the model should only be seen as 

a recommendation and as a complement to the current EC CBA guidelines, on which it is based. 

Project beneficiaries have the flexibility to use alternative types of benefits in their funding 

applications or can modify parameters of the benefits considered in the model, as long as the 

approach is in line with the EU regulations. In such case it should however be ensured that the 

methodology and assumptions used are properly explained.  

Objective of the paper 

The objective of this paper is to provide guidance on the use of the updated CBA model in order to 

evaluate economic viability of investments in broadband projects across the EU, including 

sensitivity and risk assessment, along with job creation estimates.  
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The assumptions used are also explained so that they can be amended if more accurate 

information is available for a specific project.  

1.2 Overview of CBA model methodology 

A review of the previous CBA model guidance and socio-economic benefit parameters served as 

a starting point in suggesting inputs for an updated CBA. A fresh literature review of the socio-

economic benefits and costs associated with broadband connectivity was carried out, with an 

emphasis on differentiating the benefits by speed (e.g. ‘Superfast’ and ‘Ultrafast’ broadband as 

defined in Figure 1.1 below). The category of “nothing to basic” broadband has been removed from 

the model. In light of the past and current policy objectives of the EU, such as the Gigabit Society, 

it is unlikely that there would be any larger-scale projects aimed at providing solely basic broadband 

connectivity.   

During this wide-ranging exercise, two areas were identified as more likely to see significant benefit 

from the extension and enhancement of broadband roll-out and where quantification of this impact 

is considered possible in a generic model. These areas drive the analysis: 

 Consumer benefits – measured as consumer surplus per month per household. 

 Business benefits – calculated as a productivity improvement that captures all gains, including 

the benefits resulting from teleworking. 

Other areas, such as education, environment, e-government, farming and social inclusion were 

reviewed, but the evidence base was insufficient to adequately quantify and value the resulting 

benefits in a manner that keeps its explanatory power in a broad variety of circumstances. The key 

references used in the literature review exercise are provided in Annex A. 

It is assumed that the impact on the local economy will depend on the difference in speeds between 

the existing broadband provision and that proposed. Hence, three broadband speed categories 

have been assessed in the CBA model. A brief description of the broadband speed categories is 

given in the table below.  

A project Beneficiary should carefully consider the existing broadband provision before taking the 

final decision on the value of parameters (in case of availability of basic or fast broadband in the 

project area, it is suggested to lower the parameters). Introducing discrete speed categories 

between move from nothing to superfast broadband, basic to superfast broadband and fast to 

superfast broadband (and consequently for the ultrafast broadband) would result in overly 

complicated model and it cannot be guaranteed that there would be sufficient data available.  

Figure 1.1: Broadband speed categories used in the CBA model 

Broadband speed category Description 

From nothing/basic/fast broadband to 
superfast broadband6 

This category represents premises with either 
no broadband, basic broadband (>2Mbit/s) or 
fast broadband (>10Mbit/s) currently but will 
get superfast broadband (>30Mbit/s) due to 
this project 

From nothing/basic/fast broadband to 

ultrafast broadband 

This category represents premises with 

either no broadband, basic broadband 

(>2Mbit/s) or fast broadband (>10Mbit/s) 

                                                      

6  Basic broadband is defined as being between 2Mbit/s and 10Mbit/s, fast broadband defined as 10Mbit/s to 30Mbit/s, 

superfast broadband is defined as 30Mbit/s to 100Mbit/s, ultrafast broadband is defined as greater than 100Mbit/s. 
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currently but will get ultrafast broadband 

(>100Mbit/s) due to this project 

From superfast to ultrafast broadband This category represents premises currently 

getting superfast broadband, but will get 

ultrafast broadband due to this project 

1.2.1 Literature review summary 

In the five years since the initial research into the socio-economic benefits of broadband that 

informed the previous CBA guidance, the research literature has developed. New areas of research 

have opened up and there are also an increasing number of actual outcomes that provide a data 

set for econometric-based analysis. All this has occurred alongside continued growth in the reach 

of such networks, the numbers of their users and the range of applications available.  

It is now clear that connectivity is delivering significant benefits: allowing consumers to access wider 

choice and cheaper goods, businesses to extend their markets, access innovation and buy better, 

social organisations to transform both their offerings and effectiveness, while Government finds 

new ways to simplify its services and communications.    

The literature recognises this positive transformation but is becoming more sophisticated, noting 

that evaluation of impacts is often complex, dynamic and with implications that can run contrary to 

expectations. It is recognized that, although thorough, the literature review is by no means 

exhaustive. Depending on scope and even area of implementation, parameters and assumptions, 

could, and should, vary. Where differing studies are in conflict as to likely impact, a prudent course 

has therefore been adopted. This again underlines the baseline scenario, that the model is generic 

in its nature, and assumptions should be revisited in order to ensure that they are applicable for a 

project. 

The world of business has been quick to take up the advantages of Superfast broadband, but the 

evidencing of the expected higher productivity is less obvious. It may be that its real contribution 

lies in avoiding the large economic loss that would result from not supporting a network, as existing 

activity would quickly move to better-served areas. 

The foregoing means that building a generic CBA model for broadband across European countries 

remains a challenge.  

As shown in Figure 1.2, the paper addresses nine categories of project benefits. The literature 

review found two main areas where benefit was sufficiently evidenced to be brought into a 

generic CBA model.  

In addition, seven categories of benefits are described in this note only qualitatively, recognising 

that quantification of these benefits may be possible in case of individual projects (e.g. if connection 

to schools, public administration agencies, hospitals, etc is an important policy area or project 

objective, and sufficient evidence exists to quantify the relevant benefits).  

Figure 1.2: Benefits identified through the literature review 

Quantitative Qualitative 

Consumers: consumer surplus per 

household, from online savings, 

communication and entertainment  

e-education: benefit of connectivity to home 

learning is insufficiently evidenced to 

adequately quantify for a broadband CBA  

Business: business benefit per employee – 

calculated as a composite productivity rise 

Environment: benefit of networks to limit 

environmental impacts is mixed, moreover 
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reflecting improved efficiency and innovation 

at the connected premises 

there is a variety of small effects which are 

difficult to estimate, so overall effect cannot 

be quantified 

 e-health: based on savings from 

development of e-health initiatives  

 e-government: more pervasive and faster 

networks aid delivery of online services but 

majority of benefits in this area are already 

captured by availability of basic broadband 

 Social inclusion: inherently intangible 

benefit, but of importance for the project’s 

outcomes 

 Farming: increase in farm production/output 

through adoption of new methods, 

breeds/crops, and higher value added  

Quantitative benefits 

 Consumer benefit 

Consumers have experienced considerable benefits, as evidenced by their high take-up of 

Superfast broadband services. It also appears that consumers that take a service are very likely to 

continue to do so demonstrating very high levels of continuing satisfaction. The ‘consumer surplus’ 

(difference between willingness to pay and subscription fee) is projected to have risen since the 

2013 model as applications are now more developed and broader in range, and connection speeds 

have greatly improved with the typical Superfast broadband customer seeing a doubling or more 

of the speed in this period. However, estimating consumer surplus is difficult, as consumers tend 

to respond to questions around value (e.g. willingness-to-pay) with their estimate of the current 

cost.  

In general, areas with higher incomes will have a higher willingness to pay as they have a greater 

disposable income. Where possible it is recommended to seek a project specific value of consumer 

benefits. If there is lack of such value, a single estimate can be considered for the generic CBA 

model across all Europe. The research literature, including EC, OECD and national studies, 

suggests a very wide range for consumer surplus, including even what is being measured, as 

illustrated in the table below. 

Figure 1.3: Consumer surplus estimates 

Study Consumer surplus estimate 

EC average savings per household from 

buying cross-border online (2011) 

EUR745 per household per year or EUR62 

per household per month (note excludes 

wider benefits from connectivity) 

UK benefits per household (SQW 2008) GBP23 (~EUR26) for poorest 10% of 

households to GBP148 (~EUR170) for 

richest 10% per household per month 
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Impact on house prices of higher connection 

speeds (Ahlfeldt, et al, 2017) 

3% rise in property prices with a doubling in 

speed, tailing off as speeds rise. Implies 

consumer surplus per household of around 

GBP70 (~EUR80) per month with fibre 

connection 

NBER (Nevo) demand for Residential 

Broadband (2015) 

~USD85–114 (EUR74–100) per household 

per month for NGA, rising to USD175–279 

(EUR153–244) for fibre connections 

(includes some business / work related 

benefit) 

KPMG – Delivering Britain’s Digital Future 

(2015) 

EUR38 for 8Mbit/s, EUR45 for 50Mbit/s and 

EUR50 for 100Mbit/s per household per 

month (this implies an incremental consumer 

surplus from basic to superfast is EUR7 and 

from superfast to ultrafast is EUR5) 

Huawei Study (Draca) on Fibre (2018) Total ‘consumer’ surplus – including 

business users – as high as 12-15% of total 

GDP 

DCMS (UK) Superfast Evaluation (2018) Increase in the sense of ‘well-being’ (which 

is here analogous to consumer surplus) is 

~GBP19 (EUR22) per household per month 

in moving from basic broadband to NGA 

broadband 

 

These estimates range across time, place, currency and scope. The US studies, in particular, need 

to be adjusted to remove business benefits which, in this model, are captured elsewhere. There is 

then a reasonably close alignment between the prudent (lower) estimates derived from recent 

research (of EUR174 a year7) and that generated by updating the 2013 estimate (EUR180 per 

year). 

Given that much higher values are also seen in the recent research, it is considered appropriate to 

align this analysis with the slightly higher per year estimate than EUR180, bearing in mind too that 

speeds and applications continue to improve, including the development of Smart Home 

applications. Note though that some Smart Home applications, for example around the important 

use case of heating, can be achieved with basic broadband. In addition, more advanced 

applications, which will be developed and used in the future, are likely to result in a higher consumer 

surplus.  

It is suggested in this model that a consumer surplus for Europe is centred around EUR200 

per year (~EUR17 per month) for the increase achieved with Superfast provision, compared 

to basic broadband, which has therefore been adopted as the base case. A consumer 

surplus of EUR240 (EUR20 per month) is suggested for Ultrafast provision compared from 

basic broadband.  

As already outlined, the value of the parameters should be carefully considered on a project by 

project basis, including assessment of speeds already available. Thus, in case there is already 

                                                      

7  The yearly consumer surplus per household is derived from the monthly average of EUR7 (KPMG, 2015) and EUR22 

(DCMS, 2018) applying foreign exchange rate as of 09 November 2018 
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relatively good basic broadband internet, the value could be considered to be lowered. The project 

promoters can also propose higher values if these can be properly justified. 

Where a local estimate of consumer surplus is available this can be substituted into the model.  

 Businesses benefit in particular from the enhancement of business productivity 

Businesses (especially SMEs) are seeing that broadband confers such benefit that it is now 

regarded as a necessity, with nearly universal adoption. There is evidence for productivity benefit, 

but also some conflicting studies. 

Figure 1.4: Productivity estimates 

Study Productivity estimate 

EC (2008) A constant increase in e-business adoption at 3% per year 

(2006 rates) yields an annual productivity improvement of 

0.25% per year at the macro-economic level 

Frontier Economics (2011) for 

European firms  

Every 1% increase in telecoms capital stock is associated 

with a 0.05% to 0.06% increase in productivity 

Grimes et al.: New Zealand 

(2011) 

A productivity effect of broadband (relative to no 

broadband) of approximately 7% to 10% across all firms 

Deutsche Telecom: Germany 

(2011, 2013) 

The effects of broadband adoption vary between firms, 

and more extensive data might be needed to observe the 

long-run benefits of broadband usage 

Haller et al.: Ireland (2015) Neither productivity nor productivity growth is significantly 

affected by broadband adoption 

 

The ‘no impact’ and ‘insignificant impact’ studies are discounted as likely affected by 

methodological problems, given that businesses are clearly very keen to adopt ever better 

connectivity. The remaining studies suggest an impact on productivity between 3% and 10%, 

though only after a prolonged period. A productivity8 rise of 3% is suggested for Ultrafast 

broadband deployment (the most conservative approach from between 3% and 10% has 

been chosen) but the maximum productivity rise is realised after a number of years to 

maintain prudence.   

Another area that has started to appear more in the literature review is tele-working. A number of 

teleworking studies tend to be short and highly focused (e.g. on a single firm). While beneficial 

impacts have been noted from Spain, the US and elsewhere quantification has been challenging. 

The highest reported contribution to productivity is 13%, reflecting reduced absence and less 

distraction amongst teleworking call centre personnel in a Chinese study (Bloom et al). This group 

however reported a general desire to reduce the teleworking element and the longer term 

sustainability of such high increases in productivity are therefore doubtful. 

High-speed broadband makes working from home easier and there is likely to be a rise in the 

number of employees doing so. However, this rise is limited as firstly many industries require the 

worker to be present, whether doctor, teacher or factory worker. As a result, the projection is limited 

                                                      

8  Productivity is Gross Value Added (GVA) output per employee hour and is expressed as per employee to help scale 

it to the intervention area. 
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to a proportion of those in the private service sector.  Secondly, tele-working could reduce the sense 

of ‘team’ that an employee needs, ultimately reducing productivity. It is therefore further assumed 

that tele-workers do so for only part of the week. For the CBA model, we have prudently assumed 

the addition of a 0.1% rise in GVA per employee when quantifying business benefit to reflect the 

potential of tele-working. This means the starting year will be 0.3% rise in GVA per employee 

instead of 0.2% rise in GVA per employee in case of superfast broadband; and 0.4% rise in GVA 

per employee in case of ultrafast broadband (resulting in 4% rise in GVA in year 10 of the analysis).   

The literature review noted other areas of benefit, such as the fostering of innovation, which can be 

added to productivity to generate a composite measure of impact on business.  

However, it is worth noting that the literature review found also that other often quoted benefits 

such as extending market reach or achieving savings on materials and purchases were likely 

overstated. The greater market reach works both ways, exposing firms to greater competition in 

their home markets, and similarly one’s firm saving from switching to a new supplier is another 

firm’s loss. In general, the impact of greater connectivity is likely to be greater competition.  

1.2.2 Socio-economic parameters used within the CBA model 

A summary of the parameters and assumptions used in the model, which have been derived from 

research within the literature review, is provided in Figure 1.5. 

Figure 1.5: Summary of socio-economic parameters used in the CBA model 

Parameter Assumptions 

Consumer surplus per 

household  

 For Superfast: the assumed consumer surplus per 

connected household for the JASPERS CBA template is set 

at EUR17 per month 

 For Ultrafast: the assumed consumer surplus per 

connected household for the JASPERS CBA template is set 

at EUR20 per month 

 For Superfast to Ultrafast: the benefit will be the 

difference between the two, i.e. EUR3 per month 

Business benefit per 

employee – productivity 

rise 

 For Superfast: business benefit per employee, rising at 

0.3% (incremental) per year, is projected to reach 3% after 

9 years and then stabilise 

 For Ultrafast: business benefit per employee is projected 

to reach 4% after 9 years, rising with a steady profile of 

0.4% (incremental) per year 

 For Superfast to Ultrafast: the benefit will be the 

difference between the two, i.e. 1% after 9 years 

 

 



 

 

13 

In addition to socio-economic benefits, the direct and indirect impact of the total spending on the 

network is likely to generate a number of job years for each million euro invested. This will depend 

on the Member State designation and our assumptions are as follows:9 

 Projects in ‘Cohesion’ member states are likely to generate 40 job years per EUR1 

million. 

 Projects in ‘Other’ member states are likely to generate 15 job years per EUR1 

million. 

Qualitative benefit 

The literature review found many benefits likely to be of significance, but which were insufficiently 

evidenced to provide an adequate scale of benefit in a generic model. 

 Farming benefit through the adoption of best practice and simplified administration 

The relevance of advanced networks to farming has had little attention, probably because rural 

areas have been difficult to serve. A study by PWC for the National Broadband Plan in Ireland found 

that such connectivity could benefit farms in many ways, from accessing CCTV to simplifying the 

considerable administration around farming, grants, environmental measures and business 

generally. 

The PWC study noted that a ‘smart farm’ could be 30–59% more than a ‘traditional’ farm. Only a 

proportion of this will be due to connectivity however.  

 Government benefit – enhancement of e-government services 

Government benefits from the development of e-services, reducing its administration costs while 

offering a quicker and more convenient service to its users. In general, e-government services are 

capable of being operated at lower than Superfast speeds. Consequently, expansion and 

enhancement of networks will significantly positively affect e-government savings only where a 

proposed network brings broadband to a populous area that is either unserved or very poorly 

served. Such regions are now rare in Europe. Accordingly, this area of potential benefit is excluded 

from the model but should be highlighted as a qualitative benefit in the CBA.  

If there is a particular project that is likely to lead to significant e-government savings as a key 

benefit, an estimation of e-government savings can be derived using the proportion of intervention 

premises to total premises multiplied by an estimated yearly e-government savings (typically can 

be found in the e-government strategy of the Government). However, this savings figure is expected 

to be relatively small when compared to consumer and business benefits.   

 Health benefit 

The health sector has been disappointingly slow to realise the undoubted benefits that a pervasive 

broadband network could achieve. In one key area alone, telecare, the provision of remote 

monitoring and care guidance, it has been shown in trials that health outcomes can be improved, 

and hospital admissions reduced, thus improving care while cutting costs. Hospital stays are so 

expensive that a single avoided stay might largely justify the capital cost of the connection. There 

is then the possibility that health benefits alone might be enough to fully justify a comprehensive 

fibre roll-out. However, attainment of these benefits is dependent on a wider change and investment 

                                                      

9  Cohesion Member States (as specified by the EC guidelines): Bulgaria, Croatia, Cyprus, Czech Republic, Estonia, Greece, 

Hungary, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia, Slovenia. Other Member States: Austria, Belgium, 
Denmark, Finland, France, Germany, Ireland, Italy, Luxembourg, Netherlands, Spain, Sweden, UK. 
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within the health sector, arguably shifting from a hospital or provision led system to one that is 

centred on the individual.  

Health-related benefits are therefore excluded from the model, but it should be noted that already 

a Superfast connection is an enabler for e-health benefit, which is a significantly positive point to 

be recognised. 

 Education benefit 

Education in schools and colleges has benefitted greatly from connectivity, allowing pupils and 

students to access a vast range of educational material and resources that can make the learning 

process more engaging and productive.  

Projects that bring Ultrafast broadband to schools and colleges will build on this foundation and 

bring the potential for new developments such as Augmented Reality (AR) and Virtual Reality (VR) 

allowing a physics class to journey into space, a geology student the chance to venture into a 

volcano, a history student a visit to ancient Rome. This future is however still being built and an 

independent assessment of its potential contribution to educational attainment remains distant. 

Thus, while enhancement of connectivity to educational institutions will undoubtedly bring benefits, 

these cannot be assessed at present in a generic analysis, and consequently are not included in 

the model.  

The effects of bringing improved connectivity to the homes of pupils and students is more 

developed but the evidence in this case is mixed: there are studies, which find that it improves 

some performance and general agreement that it raises core digital skills, through familiarisation. 

However, other studies find that the distraction that the Internet presents outweighs the benefits 

and thus impairs academic attainment.  

Consequently, while education is regarded as both important and an area where connectivity can 

contribute, the evidence base is currently insufficiently established to permit inclusion in the CBA 

model. Projects that provide support to the enhancement of educational networks would be helpful 

in providing the required evidence, permitting the inclusion of this area in the future. 

 Environmental benefit 

Similarly, and as foreshadowed above, the impact on the environment is a matter of great policy 

interest. The scope for connectivity to reduce environmental impact is potentially vast, through 

promoting teleworking or efficiency such as (car based) lift sharing, or promotion of best practice in 

waste reduction, energy use or other area. However, studies that attempt to quantify this have been 

weak methodologically and cannot accordingly bear the weight of EUR multi-million investment. 

Further some studies have highlighted the extent to which digital activities have generated costs to 

the environment, notably around electricity consumption. As a result, benefit to the environment 

cannot be robustly quantified and accordingly was excluded from the CBA model. 

 Social inclusion 

Social inclusion is a priority for the EU. This area is though inherently much more intangible than 

education or the environment. There is a presumption amongst many that the greater contact that 

digital methods provide will inevitably increase bonds and thus social cohesion. This is not yet a 

settled matter however with some studies highlighting the extent to which social media, for example, 

can lead to greater polarisation.  

1.2.3 Modelling approach 

The previous Excel-based CBA model was updated and revised using project inputs and the above 

assumptions drawn from the recent literature review to drive CBA outputs. Values recommended 
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in the EC CBA guidelines for certain key parameters such as reference period and discount rates 

have been applied. The approach is depicted in the figure below. 

 

Figure 1.6: CBA modelling approach 

 

 

The model was tested using real data from projects and some assumptions were refined during 

that process. These assumptions can be further refined when more accurate information becomes 

available.  

A separate model, called ‘Risk analysis – Monte Carlo’, can be used for the quantitative risk 

analysis section. The model can be found on this website and guidance regarding the lower and 

upper bounds of capital expenditure (capex), operating expenditure (opex) and benefits to be used 

in the ‘Risk analysis – Monte Carlo’ model is provided in this note. 

1.3 Guidance note structure 

The remainder of this note is structured as follows: 

 Section 2 (CBA model structure) explains how the model has been designed and how it 

works 

 Section 3 (Instructions on using the CBA model): 

— explains the inputs required in the model 

— gives guidance on how to derive input figures if they are not available 

— describes how the model calculations work and the model outputs to be used in the 

EC application form and CBA documentation. 
  

Socio-economic

outputs

Financial analysis outputs

Consumer surplus

No. of households

Assumed broadband take-up profile

Net benefit per employee

No. of employees

Business 

productivity

Consumer surplus

Input from project (country-specific value)

Socio-economic assumptions

Generic CBA model

Module within generic CBA model

Outputs of model (e.g. for ENPV, ERR, B/C ratio)
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2. CBA model structure 

The revised CBA model consists of 10 worksheets. The function of each worksheet is described below. 

Figure 2.1: CBA model structure 

Model worksheet Functions 

Information This worksheet provides the style guidelines and parameter 

definitions used in the model. 

Inputs This worksheet provides a template for the project beneficiary to 

insert all project inputs such as capex, revenues, sources of finance 

etc. It is required to fill in this worksheet to allow the calculation of 

the financial and economic outputs. 

Parameters This worksheet shows the parameter assumptions used in the 

socio-economic benefit model, which are mainly derived from the 

literature review. These parameter assumptions should be used as 

default values in the absence of more accurate information. If these 

values are altered, relevant justification is expected to be provided 

in the project documentation. 

Financial analysis This worksheet performs the financial analysis based upon the 

information provided in the ‘Inputs’ worksheet. This worksheet 

calculates financial net present value (FNPV) for the designated 

project. The corresponding outputs are presented in the ‘Output-

financial’ worksheet. 

Economic analysis This worksheet performs the socio-economic analysis based on the 

information provided in the ‘Inputs’ worksheet and the parameters 

defined in the ‘Parameters’ worksheet. This worksheet calculates 

the economic net present value (ENPV) for the designated project. 

The corresponding outputs are presented in the ‘Output-economic’ 

worksheet. 

Sensitivity This worksheet carries out the sensitivity analysis. The corresponding 

outputs are presented in the ’Output-economic’ worksheet. 

Output-economic This worksheet presents the socio-economic and sensitivity analyses 

outputs in the formats prescribed by the EC application form. A 

command button needs to be clicked to calculated switching values 

for critical variables.  

Output-financial This worksheet presents the financial analyses and financing plan of 

the project as prescribed by the EC application form. 

Estimated job 

created 

This worksheet presents an estimated number of jobs created for the 

project under consideration. The output is derived based on a 

combination of literature review and project inputs. 

Qualitative risk This worksheet provides a template for project beneficiaries to 

complete their assessment in the prescribed format. 
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2.1 Financial analysis 

Financial analysis is carried out within the ‘Financial analysis’ worksheet of the model based on 

project inputs such as capex, opex, revenues, sources of finance, loan disbursements, inflation and 

replacement costs. The analysis has been split into three blocks to provide flexibility of having 

different ownership and operating models (also referred as business models in this document): 

 Consolidated cashflows – which shows the consolidated project cashflow from both 

the owner and operator, and flows through to the rest of the model. 

 Owner cashflows – which shows the internal cashflows attributed to financial inputs 

associated with the network owner (public-sector or private-sector body). 

 Operator cashflows – which shows the internal cashflows attributed to the financial 

inputs associated with the network operators (public-sector or private-sector body). 

The model has been designed to provide flexibility to choose different business models, which is 

explained in Section 3.1.2.  

As required by the EC CBA guidelines and EC Regulations 1303/2013,10 2015/20711 and 

2014/480,12 two cashflows have been produced to flow through the model: 

 Cashflow without project financial structure, which gives FNPV on the investment cost 

– referred to as FNPV(C) – and the financial rate of return (FRR) on investment cost – 

referred to as FRR(C) – as main outputs. 

 Cashflow with project financial structure, which gives FNPV on national capital – 

referred to as FNPV(K) – and FRR on national capital – referred to as FRR(K) – as 

main outputs. 

Full guidance on the CBA financial analysis can be found in the EC CBA guidelines as mentioned 

above. 

2.2 Socio-economic analysis 

Socio-economic analysis is carried out in the ‘Economic analysis’ worksheet of the model based 

on project inputs (e.g. number of residential premises and business employees connected) and 

parameter assumptions from the literature review (e.g. consumer surplus and GVA rise per 

employee). Two socio-economic benefit areas (i.e. business employee benefits and household 

consumer surplus) have been quantified to give the following outputs, which can be found on the 

‘Output-economic’ worksheet: 

 ENPV 

 ERR 

 ratio between discounted benefits and costs (referred to as B/C ratio). 

Full guidance on CBA socio-economic analysis can be found in the EC CBA guidelines. 

                                                      

10  https://ec.europa.eu/digital-single-market/en/news/regulation-eu-no-13032013-european-parliament-and-council. 

11  https://publications.europa.eu/en/publication-detail/-/publication/101cb9e6-b349-11e4-b5b2-

01aa75ed71a1/language-en. 

12  Guide to Cost-Benefit Analysis of Investment Projects – Economic appraisal tool for Cohesion Policy 2014-2020, 

European Commission, December 2014. 
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2.3 Risk analysis 

Risk analysis comprises three tasks, as follows: 

 Sensitivity analysis including switching values13 of critical variables14 – this analysis 

is carried out in the ‘Sensitivity’ worksheet and the corresponding outputs are 

presented in the ‘Output-economic’ worksheet. 

 Qualitative risk analysis – this needs to be carried out by the project beneficiary using 

the template provided in the ‘Qualitative risk’ worksheet. All mandatory risks as detailed 

in Table 2 of Annex III of Commission Implementing Regulation (EU) 2015/207 should 

be assessed. An example of risk assessment can be found in the EC CBA guidelines, 

but it is the responsibility of the project beneficiary to assess all project risks, not just 

the ones provided in the mandatory list. 

 Quantitative risk analysis – this analysis is carried out using the ‘Risk analysis - 

Monte Carlo’ model. Lower and upper bounds on economic benefits and costs will have 

to be provided by the project beneficiary. 

Full guidance on CBA risk analysis can be found in the EC CBA guidelines. 

2.4 Estimated number of jobs created 

The network, as a major piece of infrastructure investment, generates employment in its 

establishment and in its on-going operations. This direct network-associated employment is 

projected within the model. Indirect job effect is not part of the socio-economic analysis. Also, it 

should be noted that the major contribution of the network to employment is in the way it transforms 

the economy and aids businesses, and this impact is gathered in the assessment of impact on the 

economy. 

An estimation of the number of jobs created following investment in the project under consideration 

is provided in the ‘Estimated job created’ worksheet of the model based upon project inputs and 

literature review findings.  

The model’s estimate of the number of jobs created is dependent upon the categorisation of the 

Member State in which the beneficiary’s project is being implemented, which is driven by the 

differences in labour costs across Europe. Therefore, Member States that are categorised as 

‘Cohesion’ Member States have a different number of jobs created per EUR1 million value to 

Member States that are categorised as ‘Other’ Member States.15 The selection of the Member State 

category is found in the ‘Inputs’ worksheet. 

  

                                                      

13  The value of a variable which would have to occur in order for the NPV of the project to become zero, or more generally, 

for the outcome of the project to fall below the minimum level of acceptability. 

14  Those variables or parameters for which an absolute variation of 1% around the best estimate gives rise to a corresponding 

variation of not less than 1% (one percentage point) in the ENPV or FNPV(K) (i.e. elasticity is unity or greater). 

15  Cohesion Member States (as specified by the EC guidelines): Bulgaria, Croatia, Cyprus, Czech Republic, Estonia, 

Greece, Hungary, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia, Slovenia. Other Member States: 
Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, Luxembourg, Netherlands, Spain, Sweden, UK. 
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3. Instructions on using the CBA model 

Before using the CBA model, it is recommended that project beneficiaries read the ‘Information’ 

worksheet to familiarise themselves with the following elements: 

 Style guidelines – different cell styles are used to differentiate between inputs, outputs 

and parameter values cells.  

 Parameters description – definition of all parameters used in the model.  

 

3.1 Inputs 

The model inputs are available in the ‘Inputs’ worksheet of the CBA model. All model inputs must 

be filled in by the project beneficiary.  

The screenshot in this section are for illustrative purposes only. Project beneficiaries should 

fill in these parameters based on their project. 

Note: only the solid blue bordered cells should be filled in. 

 

3.1.1 Generic parameters 

The first section of the ‘Inputs’ worksheet covers the generic, correction factor and socio-economic 

parameters, as shown below. 

Figure 3.1: Generic, correction factor and socio-economic parameters in ‘Inputs’ worksheet 

 

 

  

Generic input parameters Unit Value

First year of infrastructure roll-out Year 2019

Number of roll-out years Year 4

Currency used in the model EUR

EUR to EUR conversion ratio # 1

Price level of financial analysis Constant

Member state classification Other

Financial discount rate used in the model - Real discount rate % 4.0%

Social discount rate used in the model % 3.0%

Co-financing rate of the priority axis % 85.0%

Total number of households in the intervention area # 90,000

Total number of premises in the intervention area # 100,000

Reference period Year 20

Correction factor parameters Unit Value

CAPEX Correction factor due to fiscal corrections / shadow pricing # 1.00

OPEX Correction factor due to fiscal corrections / shadow pricing # 1.00

Socio-economic parameters Unit Value

Current (localised) GVA per employee EUR 10,000
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Project beneficiaries should use the following guidelines when providing inputs to “Price level of 

financial analysis” and annual inflation rate parameters. 

 

Figure 3.2: Price level of financial analysis options 

Price level of 
financial analysis 

Financial discount rate Annual inflation rate data 

Constant Real discount rate Project beneficiary is not 

required to fill in projection of 

inflation rate 

Current Nominal discount rate Project beneficiary is required to 

fill in projection of inflation rate 

 

Inflation rate input will need to be completed if the “Price level of financial analysis” is carried out 

using Current prices as mentioned above. Inflation is required because the socio-economic 

analysis is always carried out using real discount rate. A snapshot of the inflation rate input section 

is shown below. Inputs should be provided for the whole reference period (15-20 years for 

broadband). 

Figure 3.3: Inflation rate in ‘Inputs’ worksheet 

 

Project beneficiaries should also select the relevant ‘Member State classification’, as described 

below, which determines the social discount rate used within the model.  

Figure 3.4: Social discount determination options 

Member State 
classification 

Definition Social discount 
rate used in model 

Cohesion Bulgaria, Croatia, Cyprus, Czech Republic, 

Estonia, Greece, Hungary, Latvia, Lithuania, 

Malta, Poland, Portugal, Romania, Slovakia, 

Slovenia 

5% 

Other Austria, Belgium, Denmark, Finland, France, 

Germany, Ireland, Italy, Luxembourg, 

Netherlands, Spain, Sweden, UK 

3% 

3.1.2 Business models 

The CBA model accounts for ‘Owner’ and ‘Operator’ inputs to represent scenarios where the 

infrastructure owner may be different from the operator. Both the ‘Owner’ and ‘Operator’ could be either 

a public body or a private enterprise, therefore there are four possible business models that could arise: 

Inflation Unit 2016 2017 2018 2019 2020

Annual Inflation rate % 0.0% 2.8% 2.5% 2.5% 2.5%

Value after applying inflation rate % 100.0% 97.3% 94.9% 92.6% 90.3%
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 Public Owner – Public Operator: the public body should only fill in the ‘Owner’ section 

of the ‘Inputs’ sheet. This will avoid any potential double-counting of financing, costs or 

revenues in the ‘Inputs’ sheet. 

 Public Owner – Private Operator: both ‘Owner’ and ‘Operator’ blocks need to be filled in. 

For this option, the “private contribution” (under ‘Sources of Finance’) for the ‘Owner’ should 

be set to zero and similarly, the “public contribution” (under ‘Sources of Finance’) for the 

‘Operator’ should be set to zero. An opex-only model is used by many operators worldwide 

and the individual cash flow analysis is still useful. Even though there is no capex for Private 

operator, the profitability of the operator is still interesting as well as sustainability even 

though the NPV and FRR values are not meaningful (therefore no conclusion should be 

drawn from the NPV and FRR values).  

 Private Owner – Public Operator: Whenever this option is selected, a “red” flag is shown 

in the ‘Inputs’ sheet of the model (as depicted in Figure 3.5) because this option is unlikely 

but for completeness, this option has been kept in the model.  

 Private Owner – Private Operator: the private body should only fill in the ‘Operator’ 

section of the ‘Inputs’ sheet. This will avoid any potential double-counting of financing, costs 

or revenues in the ‘Inputs’ sheet. 

Note: for the business model option to work correctly, project beneficiaries should ensure that 

“Sources of finance” block is completed accurately (see Section 3.1.7). 

Project beneficiaries should select the appropriate business model from the ‘Business model 

switch’ section in the ‘Inputs’ worksheet, using the drop-down boxes, as shown below. It is 

imperative that project beneficiaries input data in the appropriate section of the ‘Inputs’ 

sheet for the results in the ‘Financial analysis’ sheet to get sensible results for interpretation. 

Figure 3.5: Business model options in ‘Inputs’ worksheet 

 

 

3.1.3 Socio-economic parameters 

In order to tailor the socio-economic parameters to the intervention area (and country), country-

specific information needs to be added within the first section of the ‘Inputs’ sheet.  

The current localised GVA per employee should be available within each country (or calculated as 

a proportion of the intervention area within the country). If such data is not readily available from 

the local Government statistics body, it can be derived from other sources such as Eurostat 

website16. 

                                                      

16  https://ec.europa.eu/eurostat/news/themes-in-the-spotlight/gva-employment-2017 

Business model switch

Owner Public

Operator Private

Model flags - DO NOT CHANGE

Owner Operator

Public Public 0

Public Private 1

Private Public 0

Private Private 0
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3.1.4 Breakdown of Owner, Operator and Consolidated ‘Input’ sheet blocks 

The next section of the ‘Inputs’ worksheet is separated into ‘Owner’ and ‘Operator’ inputs. These 

two blocks are principally the same and represent the potentially different broadband network 

ownership and operating model scenarios (e.g. publicly owned, privately operated; publicly funded, 

privately owned, etc.) and the different capex, opex and revenue inputs that may result from this. 

The ‘Owner’ and ‘Operator’ inputs are combined into a ‘Consolidated’ block, which calculates the 

total capex, opex and revenue values for the project. In other words, it means that payments from 

the operator to the owner are automatically netted in the consolidated cash flows.  

The section on financial inputs is not meant to replace more detailed financial models, which are 

understood to be prepared separately by the project beneficiaries.  

3.1.5 Eligible and ineligible capex 

Within the ‘Owner’ and ‘Operator’ input blocks, capex is broken down into eligible and ineligible 

expenditure,17 similar to the format used in Section C.1 of the EC CBA guidelines. The only addition 

to the categories shown in Section C.1 of the EC CBA guidelines centres around a further 

breakdown of capex items 3 and 4 to show backhaul and access network expenditure. The project 

beneficiary is required to provide these inputs in the CBA model. A screenshot is shown below. 

Figure 3.6: Breakdown of eligible and ineligible capex in ‘Inputs’ worksheet 

 

                                                      

17  Eligible and ineligible capex are defined in the EC application form, and in the ‘Information’ worksheet. 

ELIGIBLE capital expenditure 2019 2020 2021 2022

1. Planning/design fees EUR 2,000,000 3,000,000 3,000,000 1,000,000

2. Land purchase EUR 0 0 0 0

3. Building and construction

a. Backhaul network infrastructure EUR 0 0 0 0

b. Access network infrastructure EUR 5,000,000 20,000,000 25,000,000 15,000,000

4. Plant and machinery

a. Backhaul equipment infrastructure EUR 0 0 0 0

b. Access equipment infrastructure EUR 0 0 0 0

5. Contingencies EUR 0 0 0 0

6. Price adjustment EUR 0 0 0 0

7. Publicity EUR 200,000 300,000 400,000 500,000

8. Supervision during contrusction implementation EUR 500,000 2,000,000 2,500,000 1,500,000

9. Technical assistance EUR 0 0 0 0

10. Sub-TOTAL EUR 7,700,000 25,300,000 30,900,000 18,000,000

11. VAT EUR 0 0 0 0

12. TOTAL EUR 7,700,000 25,300,000 30,900,000 18,000,000

INELIGIBLE capital expenditure 2019 2020 2021 2022

1. Planning/design fees EUR 0 0 0 0

2. Land purchase EUR 0 0 0 0

3. Building and construction

a. Backhaul network infrastructure EUR 0 0 0 0

b. Access network infrastructure EUR 0 0 0 0

4. Plant and machinery

a. Backhaul equipment infrastructure EUR 0 0 0 0

b. Access equipment infrastructure EUR 0 0 0 0

5. Contingencies EUR 0 0 0 0

6. Price adjustment EUR 0 0 0 0

7. Publicity EUR 0 0 0 0

8. Supervision during contrusction implementation EUR 0 0 0 0

9. Technical assistance EUR 0 0 0 0

10. Sub-TOTAL EUR 0 0 0 0

11. VAT EUR 1,540,000 5,060,000 6,180,000 3,600,000

12. TOTAL EUR 1,540,000 5,060,000 6,180,000 3,600,000
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3.1.6 Opex, revenues and residual value 

The project beneficiary also needs to fill in project opex, revenues and residual value, as shown in 

the following screenshot. Some spares have been provided to give project beneficiary flexibility on 

adding any significant opex and revenue items.  

 

Figure 3.7: Opex, revenues and residual value in ‘Inputs’ worksheet 

 

 

Residual value is a critical input for the financial analysis as it represents the extent of the remaining 

service potential of the assets. The EC CBA guidance (Sections 2.7.3 and 2.8.9) should be applied 

to derive this input. 

Note: In the economic analysis, for simplicity, the residual value is based on the financial inputs 

presented in constant prices. The project beneficiaries are invited to enter project specific value 

based on the EC CBA guidance. 

3.1.7 Sources of finance 

The ‘Sources of finance’ input block should be filled in by project beneficiaries to show the various 

types of public and private grants and loans, along with the relevant loan expenditures. The inputs 

are split across ‘Owner’ and ‘Operator’ funding, with further sections for different public and private 

financing. These inputs are critical in financial analysis and related financial outputs. It is of critical 

importance that project beneficiaries fill in this section correctly, with the correct attribution of funds 

to the relevant area (e.g. ‘Owner’ or ‘Operator’). A screenshot of the input block is shown below.  

  

Operational expenditure 2019 2020 2021 2022 2023

Maintenance EUR 0 275,000 1,375,000 2,750,000 3,575,000

Marketing EUR 0 82,500 412,500 825,000 1,072,500

Passive infrastrucutre rental (e.g. ducts, poles) EUR 0 171,875 572,917 1,250,000 1,625,000

Energy costs EUR 0 165,000 825,000 1,650,000 2,145,000

Administrative EUR 0 0 0 0 500,000

<spare (owner1)> EUR 0 0 0 0 0

<spare (operator1)> EUR 0 0 0 0 0

Operational expenditure total EUR 0 694,375 3,185,417 6,475,000 8,917,500

Revenues 2019 2020 2021 2022 2023

Fast/Superfast Revenues EUR 0 144,000 316,800 918,000 1,296,000

Ultrafast revenues EUR 0 288,000 633,600 1,530,000 2,160,000

Business revenue EUR 0 1,296,000 2,678,400 4,662,000 5,544,000

<spare> EUR 0 288,000 633,600 1,530,000 2,160,000

<spare> EUR 0 0 0 0 0

<spare> EUR 0 0 0 0 0

Revenues total EUR 0 2,016,000 4,262,400 8,640,000 11,160,000

Residual value EUR 0 0 0 0 0

Residual value (Economic analysis) EUR 0 0 0 0 0
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Figure 3.8: Sources of finance input block in ‘Inputs’ worksheet 

 

3.1.8 Broadband take-up/number of connected households and business employees 

The last section of the ‘Inputs’ worksheet is broadband take-up/number of connected households 

and business employees.  

Figure 3.9: Broadband take-up and number of covered households and business employees in 

‘Inputs’ worksheet 

 

3.2 Parameter assumptions 

The parameter assumptions can be read from the ‘Parameters’ worksheet of the CBA model. This 

section explains how these assumptions can be modified if more accurate information is available. 

Should the project beneficiary decide to alter some of the assumptions, then full justification 

together with evidence will need to be provided. 

Note: only the solid green bordered cells should be modified if the project beneficiary has more 

accurate information.  

3.2.1 GVA rise per employee 

From the literature review, the assumed GVA rise per employee values for the first year for different 

broadband speed categories are shown below. 

Figure 3.10: GVA rise per employee assumptions in ‘Parameters’ worksheet 

 

 

Public sources - OWNER Unit 2019 2020 2021 2022 2023

Public contribution

ERDF grant EUR 1,155,000 3,795,000 4,635,000 2,700,000 0

Other public contribution EUR 6,715,000 20,635,000 24,855,000 14,800,000 0

Total public contribution EUR 7,870,000 24,430,000 29,490,000 17,500,000 0

Private sources - OPERATOR Unit 2019 2020 2021 2022 2023

Private contribution

Private equity EUR 385,000 1,265,000 1,545,000 900,000

Private loan EUR 1,485,000 5,665,000 7,045,000 4,200,000

Total private contribution EUR 1,870,000 6,930,000 8,590,000 5,100,000 0

Expenditures

Interest payments EUR 0 0 0 0 517,359

Principal repayments EUR 0 0 0 0 1,149,688

Total expenditure EUR 0 0 0 0 1,667,047

COVERAGE AND TAKE-UP

MUST BE FILLED IN BY PROJECT BENEFICIARY

Cumulative broadband take-up in intervention project  - Households Unit 2019 2020 2021 2022 2023

From Superfast broadband to Ultrafast % 0% 30% 31% 37% 44%

Cumulative broadband take-up in intervention project  - Business employeesUnit 2019 2020 2021 2022 2023

From Nothing/Basic/Fast to Superfast broadband (greater than 30Mbit/s) % 0% 10% 11% 17% 24%

From Nothing/Basic/Fast to Ultrafast (greater than 100Mbit/s) % 0% 10% 11% 17% 24%

From Superfast broadband to Ultrafast % 0% 30% 31% 37% 44%

Cumulative no. of households covered by intervention project Unit 2019 2020 2021 2022 2023

From Nothing/Basic/Fast to Superfast broadband (greater than 30Mbit/s) # 3,000 12,000 24,000 30,000 30,000

From Nothing/Basic/Fast to Ultrafast (greater than 100Mbit/s) # 3,000 12,000 24,000 30,000 30,000

From Superfast broadband to Ultrafast # 3,000 12,000 24,000 30,000 30,000

Total number of households addressed by this project # 9,000 36,000 72,000 90,000 90,000

% of households covered in the intervention area % 10% 40% 80% 100% 100%

Cumulative no. of business employees covered by intervention project Unit 2019 2020 2021 2022 2023

From Superfast broadband to Ultrafast # 30,000 150,000 240,000 300,000 300,000

GVA rise per employee due to Nothing/Basic/Fast to Superfast broadband (full realisation) % 0.30%

GVA rise per employee due to Nothing/Basic/Fast to Ultrafast broadband (full realisation) % 0.40%

GVA rise per employee from Superfast to Ultrafast broadband (full realisation) % 0.10%
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3.2.2 Household consumer surplus 

The literature review suggested that consumer surplus per household are approximately EUR17 

(from no/basic/fast broadband to Superfast) and EUR20 (from no/basic/fast broadband to Ultrafast) 

monthly respectively. Consumer surplus per household for Superfast to Ultrafast broadband is the 

differential between Superfast and Ultrafast broadband consumer surplus figures. 

3.2.3 Number of job years per EUR1 million 

The number of job years per EUR1 million is dependent on the relevant country categorisation 

(Cohesion or Other) as shown below. 

Figure 3.11: Number of jobs per EUR1 million based on country classification 

 

From the literature review, it was found that 15 job years per EUR1 million of network expenditure 

is a reasonable estimate for an ‘Other’ Member State. The number of jobs per EUR1 million for 

‘Cohesion’ Member States is estimated using the ratio of average labour cost between ‘Other’ and 

‘Cohesion’ Member States.18 

3.3 Analysis 

The main model analysis occurs across the ‘Financial analysis’, ‘Economic analysis’ and 

‘Sensitivity’ worksheets. 

3.3.1 Financial analysis 

The ‘Financial analysis’ worksheet details the ‘Consolidated’ project cashflow which flows through 

to the economic analysis. The FNPV(C/K) are also calculated – using the input financial discount 

rate – for each cashflow. A financial sustainability assessment (based upon the EC CBA guidelines) 

is also carried out for the ‘Consolidated’ cashflow.  

Figure 3.12: Consolidated cashflow projection in the ‘Financial analysis’ worksheet (example figures) 

 

                                                      

18  Ratio is calculated from labour cost data from the International Labour Organisation. The average of data available 

for ‘Other’ Member States was divided against the average of data available for ‘Cohesion’ Member States, to give 
a ratio of 2.67. 

Jobs creation parameter Unit Value

Number of job years per EUR million (Other Member States) # 15

Number of job years per EUR million (Cohsesion Member States) # 40

CONSOLIDATED (OPERATOR + OWNER) (All national sources)

Cashflow projections (constant 2019 prices)

Project expenditures and revenues Unit 2019 2020 2021 2022 2023

Capital expenditure EUR 8,200,000 26,300,000 31,900,000 19,000,000 0

Operational expenditure EUR 0 694,375 3,185,417 6,475,000 8,917,500

Revenue EUR 0 2,246,400 4,769,280 8,035,200 10,454,400

Residual value EUR 0 0 0 0 0

Replacement costs EUR 0 0 0 0 0

Net project cashflow without project EUR -8,200,000 -24,747,975 -30,316,137 -17,439,800 1,536,900

Interest payments EUR 0 0 0 0 517,359

Principal repayments EUR 0 0 0 0 1,149,688

Public contribution (without loan repayments) EUR 6,715,000 20,635,000 24,855,000 14,800,000 0

Private contribution (without loan repayments) EUR 385,000 1,265,000 1,545,000 900,000 0

Net project cashflow considering financial EUR -7,100,000 -20,347,975 -24,816,137 -14,139,800 -130,147

FNPV(C) EUR -19,133,303

FRR(C) % 1.5%

FNPV(K) EUR -20,451,929

FRR(K) % 0.9%
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3.3.2 Economic analysis 

The ‘Economic analysis’ worksheet calculates the socio-economic benefits associated with the 

project using project specific inputs, the defined socio-economic parameter assumptions and the 

‘Consolidated’ project cashflow. The analysis also calculates the ENPV and ERR (using the defined 

social discount rate), and benefit-cost (B/C) ratio for the project. 

Figure 3.13: Economic appraisal of project in the ‘Economic analysis’ worksheet 

 

3.3.3 Sensitivity analysis 

The ‘Sensitivity’ worksheet calculates the effect on key outputs based on the changing of main 

specific financial and socio-economic input parameters by 1%. The specific outputs that are 

included in the analysis are FNPV(K)/FRR(K), FNPV(C)/FRR(C) and ENPV/ERR. A screenshot of 

the sensitivity analysis on ENPV and ERR is shown below. 

Figure 3.14: Sensitivity analysis on ENPV and ERR in the ‘Sensitivity’ worksheet 

 

3.4 Outputs 

The CBA model outputs are shown across the ‘Output-economic’, ‘Output-financial’, ‘Estimated job 

created’ and ‘Qualitative risk’ worksheets. 

3.4.1 Output-economic 

The outputs of the socio-economic analyses are provided in the ‘Output-economic’ worksheet in 

line with Section E of the EC application form.19  

                                                      

19  See https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32015R0207 

Economic appraisal carried out using Real Social Discount rate

Adjusted project expenditures and revenues Unit 2019 2020 2021 2022 2023 2024

Capital expenditure EUR 8,200,000 26,300,000 31,900,000 19,000,000 0 0

Operational expenditure EUR 0 694,375 3,185,417 6,475,000 8,917,500 7,551,558

Residual value EUR 0 0 0 0 0 0

Replacement costs EUR 0 0 0 0 0 0

Undiscounted socio-economic benefits Unit 2019 2020 2021 2022 2023 2024

Business employee benefits EUR 0 900,000 2,232,000 4,440,000 6,600,000 8,100,000

Household consumer surplus EUR 0 662,400 1,440,000 2,664,000 3,672,000 3,816,000

Total EUR 0 1,562,400 3,672,000 7,104,000 10,272,000 11,916,000

Total undiscounted socio-economic benefits EUR 0 1,562,400 3,672,000 7,104,000 10,272,000 11,916,000

Total undiscounted socio-economic costs EUR 8,200,000 26,994,375 35,085,417 25,475,000 8,917,500 7,551,558

Net undiscounted socio-economic benefits EUR -8,200,000 -25,431,975 -31,413,417 -18,371,000 1,354,500 4,364,442

ENPV EUR 67,015,544

ERR % 8.9%

B/C ratio # 1.26

Sensitivity analysis on ENPV and ERR % change Unit 2019 2021 2023 2024

Capital expenditure with 1%  increase 1% EUR -8,282,000 -31,732,417 1,354,500 4,364,442

Capital expenditure with 1% decrease -1% EUR -8,118,000 -31,094,417 1,354,500 4,364,442

Operational expenditure with 1%  increase 1% EUR -8,200,000 -31,445,271 1,265,325 4,288,926

Operational expenditure with 1% decrease -1% EUR -8,200,000 -31,381,563 1,443,675 4,439,958

Benefits with 1%  increase 1% EUR -8,200,000 -31,376,697 1,457,220 4,483,602

Benefits with 1% decrease -1% EUR -8,200,000 -31,450,137 1,251,780 4,245,282

Business employee benefits with 1% increase 1% EUR -8,200,000 -31,391,097 1,420,500 4,445,442

Business employee benefits with 1% decrease -1% EUR -8,200,000 -31,435,737 1,288,500 4,283,442

Household consumer surplus with 1% increase 1% EUR -8,200,000 -31,399,017 1,391,220 4,402,602

Household consumer surplus with 1% decrease -1% EUR -8,200,000 -31,427,817 1,317,780 4,326,282

Net socio-economic benefits
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Figure 3.15: Outputs of the socio-economic analyses in the ‘Output-economic’ worksheet 

 

The sensitivity analysis and switching values of critical variables are also presented in this 

worksheet, as illustrated below. 

Figure 3.16: Outputs of sensitivity analysis in ‘Output-economic’ worksheet 

 

A command button needs to be clicked to calculate switching values for the critical variables. 

 

1 N/A 231,236,497 71.2%

2 N/A 90,793,686 28.0%

3 N/A 2,768,379 0.9%

4 N/A 324,798,561 100.0%

1 N/A 78,825,710 30.9%

2 N/A 164,738,983 64.6%

3 N/A 11,449,946 4.5%

4 N/A 255,014,639 100.0%

1 3.0%

2 9.0%

3 69,783,922

4 1.27

[indicate]

[indicate]

[indicate]

Operational expenditure

[indicate]

Residual value

SOCIO-ECONOMIC ANALYSIS

E.2.2 Detail of economic benefits and costs

Benefit
Unit value

(where applicable)

Total value

(in euro, discounted)
% of total benefits

Business employee benefits

Household consumer surplus

E.2.3 Main indicators of the economic analysis

Main parameters and indicators Values

Capital expenditure

Replacement costs

Cost
Unit value

(where applicable)

Total value

(in euro, discounted)

Total

Total

Reference to CBA 

document

% of total cost

Social discount rate (%)

Economic rate of return (ERR) (%)

Economic net present value (ENPV) (EUR)

Benefit-cost ratio

1 -0.3% -4.0% -0.1% -1.2% YES

2 0.3% 4.0% 0.1% 1.2% YES

3 -7.2% -7.7% -0.1% -2.5% YES

4 7.2% 7.7% 0.1% 2.5% YES

5 10.4% 11.1% YES

6 -10.4% -11.1% YES

7 0.2% 4.8% YES

8 -0.2% -4.8% YES

9 0.2% 3.5% YES

10 -0.2% -3.5% YES

11 0.1% 1.4% YES

12 -0.1% -1.4% YES

1 -20.8%

2 85.0%

3 40.7%

4 -299.6%

5 -14.0%

6 9.7%

Revenues with -1% change

Capital expenditure

Operational expenditure

Maximum change before ENPV turns zero (%)

Maximum change before ENPV turns zero (%)

Business employee benefits with 1% increase

Business employee benefits with 1% decrease

Household consumer surplus with 1% increase

Household consumer surplus with 1% decrease

Critical variable Switching value

Operational expenditure

Revenues Maximum change before FNPV/K turns zero (%)

Capital expenditure Maximum change before FNPV/K turns zero (%)

Maximum change before FNPV/K turns zero (%)

Variable tested

Financial net 

present value 

(FNPV/K) variation

Economic rate of return 

(ERR) variation

Capital expenditure with 1% increase

Capital expenditure with 1% decrease

Operational expenditure with 1% increase

Operational expenditure with 1% decrease

Revenues with 1% change

Benefits Maximum change before ENPV turns zero (%)

E.3.2 Sensitivity analysis - switching values for critical variables *

Critical variable*

1%

Benefits with 1% change

Benefits with -1% change

Financial net 

present value 

(FNPV/C) variation

Economic net 

present value 

(ENPV) variation

E.3.2 Sensitivity analysis - variables tested
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3.4.2 Output-financial 

The outputs of the financial analyses are provided in the ‘Output-financial’ worksheet in line with 

Sections C, E and G of the EC application form. The worksheet also provided the financing plan 

for the project under consideration in accordance with the EC CBA guidelines. It should be noted 

that the project beneficiary is expected to complete parts of the table that are labelled ‘indicate’. 

 

Figure 3.17: Partial output of financial analyses in ‘Output-financial’ worksheet 

 

Total project 

costs

(A)

Ineligible costs

(B)

Eligible costs

(C)=(A)-(B)

Percentage of 

total eligible 

costs

9,000,000 0 9,000,000 11%

0 0 0 0%

68,500,000 3,500,000 65,000,000 79%

0 0 0 0%

0 0 0 0%

0 0 0 0%

1,400,000 0 1,400,000 2%

6,500,000 0 6,500,000 8%

0 0 0 0%

85,400,000 3,500,000 81,900,000 100%

16,380,000 16,380,000 0 0%

101,780,000 19,880,000 81,900,000 100%

C.3 Calculation of the discounted net revenue

81,900,000

18.0%

14,704,214

Value (EUR)

20

4%

[indicate]

[indicate]

151,044,073

Where VAT is recoverable, the costs and revenues should be based on f igures excluding VAT.

(1) Preferably in real terms

(2) In the meaning of Article 17 of Commission Delegated Regulation (EU) No 480/2014

(3) This does not apply: 1) for projects subject to the rules on State aids in the meaning of Article 107 of the Treaty (see point G1), pursuant to Article 61(8) of Regulation (EU) 

No 1303/2013; 2) if  f lat rate (Article 61(3)(a) of Regulation (EU) No 1303/2013) or decreased co f inancing rate (Article 61(5) of Regulation (EU) No 1303/2013) is used; and 3) if  

the sum of the present values of operating and replacement costs are higher than the present value of revenues the project is not considered as revenue generating, in w hich 

case items 7 and 8 can be ignored and pro-rata application of discounted net revenue should be set at 100%.

211,774,151

[indicate]

[indicate]

[indicate]

[indicate]
18.0%

Pro-rata application of discounted net revenue 
(3)

7. Net revenue = revenues - operating 

and replacement costs + residual value 

= (5) - (6) + (4)

8. Total investment cost - net revenue = 

(3) - (7)

9. Pro-rata application of discounted net 

revenue (%) = (8) / (3)

[indicate]

63,012,013

13,788,694

3. Building and construction

FINANCING PLAN

C.1 Cost breakdown

Euro

1. Planning/design fees

2. Land purchase

4. Plant and machinery

5. Contingencies

6. Price adjustment (if applicable)

7. Publicity

8. Supervision during construction implementation

9. Technical assistance

10. Sub-TOTAL

11. VAT

12. TOTAL

1. Total eligible cost before taking into account of the requirements set out 

in Article 61 of Regulation (EU) No 1303/2013 (in EUR, not discounted) 

(Section C.1.12 C)

2. Pro-rata application of discounted net revenue (%) (if applicable) = 

(E.1.2.9)

3. Total eligble cost after taking into account of the requirements set out in 

Article 61 of Regulation (EU) No 1303/2013 (in EUR, not discounted) = 

(1)*(2)

E.1.2. Main elements and parameters used in the CBA for financial analysis

Main elements and parameters

1. Reference period (years)

2. Financial discount rate (%) 
(1)

Main elements and parameters Value not discounted Value discounted (net present value)

6. Operating and replacement costs 
(2)

Reference to CBA document

3. Total investment cost excluding 

contingencies 

4. Residual value

5. Revenues

85,400,000

5,000,000

76,800,707

2,281,935
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3.4.3 Estimated job creation 

This worksheet provides the estimated number of jobs created based on the project investment 

and categorisation of Member State, as illustrated below. 

Figure 3.18: Number of jobs created in ‘Estimated job creation’ worksheet 

 

3.4.4 Qualitative risk 

This worksheet provides a template, listing some risks of typical broadband projects (as defined by 

the EC regulation), whilst also allowing the project beneficiary to complete its assessment and add 

more risks as captured in the project risk register. A screenshot of the template is shown below. 

Figure 3.19: Representative example of qualitative risk assessment template in 

‘Qualitative risk’ worksheet 

 

The project beneficiary should undertake a qualitative risk assessment using the approach provided 

in the EU CBA guide.20  

                                                      

20  See Table 5 on page 266 of http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/cba_guide.pdf 

2019 2020 2021 2022 2023 2024 2025

No. of estimated 

jobs created
139 466 604 421 134 113 156

Risk description Variable Causes Effect

Context and regulatory risks

Change of orientation of the strategic policy

Change in expected behaviour of fututre 

private investors

Change in regulations in the retail market

Unsuccessful State-aid application

Demand risks

Lower than estimated service take-up from 

retail- and/or wholesale providers

Low investments in 'last mile' network by 

service providers

Design risks

Inadequate design cost estimates

Administrative and procurement risks

Delays in project procurement

Risk of not obtaining required property 

rights

Operational and financial risks

Increase in operational costs

Insufficient committed funding on a 

national/regional level during the operational 

phase

Loss of key personnel during project 

operation
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4. Annex A: Key references used in the literature review exercise 
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