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Estimating the cost of a Wholesale Access 

Service on Bezeq’s network 

RESPONSE TO ISSUES RAISED BY STAKEHOLDERS DURING 

THE SECONDARY CONSULTATION 

This document responds to stakeholder comments on the MOC’s consultation on the cost of 

wholesale access services to be provided over Bezeq’s fixed network in Israel, including the 

accompanying consultant reports. Specifically, it focuses on the comments made by Bezeq and 

WIK Consult (WIK) on behalf of Bezeq, HOT and TASC on behalf of HOT; Partner and 

Analysys Mason (Analysys) on behalf of Partner and Cellcom and NERA on behalf of 

Cellcom. In the course of this consultation report we shall refer to the following documents: 

 Primary consultation – Consultation on Wholesale Access Services on 

Bezeq's Network, dated 15.01.2014.1 

 Secondary consultation - Consultation on Wholesale Access Services on 

Bezeq's Network, dated 19.8.2014.2 

 Secondary Consultation model documentation - "Estimating the Costs 

of a Wholesale Access Service on Bezeq's Network, Model 

Documentation", dated August 2014.3 

 Primary Consultation Report - "Estimating the Costs of a Wholesale 

Access Service on Bezeq's Network, Annex 1: response to main issues 

raised by stakeholders during the consultation", dated August 2014.4 

The report details our response to comments received during the 

primary consultation. 

 Secondary Consultation Recommendations - letter written by Prof. 

Grunau and Mr, Levaot, dated 18.8.2014.5 

 SoI's Secondary Consultation Report – report on consultation 

addressing comments regarding network length estimated by the Survey 

of Israel ('Survey'). 

 

                                                 

1 http://www.moc.gov.il/sip_storage/FILES/0/3450.pdf 

2 http://www.moc.gov.il/sip_storage/FILES/9/3789.pdf 

3 http://www.moc.gov.il/sip_storage/FILES/4/3794.pdf 

4 http://www.moc.gov.il/sip_storage/FILES/5/3795.pdf.  

5 http://www.moc.gov.il/sip_storage/FILES/6/3796.pdf 
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This document summarises and responds to comments made by all parties 

during the secondary consultation published on 18.8.2014 (hence forward "the 

secondary consultation").  Where relevant, the document explains the changes 

implemented in the updated model in response to comments made.  The 

remainder of this document is structured as follows: 

 general methodology; 

 demand assumptions; 

 network dimensioning; and 

 costing methodology. 

Annex 1 also summarises the changes to the model and impact on service cost 

estimates. 
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General methodology 

Overuse of benchmarks 

WIK generally criticises the benchmarking method used in the model, claiming 

that it is a “pick and choose” approach.  WIK also argues that there are some 

inconsistencies between the model documentation and the model itself.  Finally, 

WIK criticises the model for not being sufficiently bottom-up and inconsistent 

with a scorched node approach.  NERA criticises the model for not relying on 

Israeli data where it has been provided in the correct format.  It also argues that 

the model appears to not have adopted bottom-up approaches based on this data 

to estimate cost figures for Israel. NERA submits that one should not rely on 

benchmark data when actual data from Israeli operators is available and that 

many costs are country-specific. Therefore, NERA is concerned with the way the 

model relies heavily on models from Scandinavian countries and therefore – in its 

opinion – significantly overestimates both OPEX as well as wholesale-specific 

costs.  NERA therefore suggests that country-specific cost should be used, which 

accounts for Israeli-specific economic and geographical characteristics, such as 

labour costs and demographics.  NERA feels that this kind of data would be best 

sourced from another Israeli operator.  HOT also submits that the model uses 

benchmark data in a non-systematic and random way. Cellcom comments that 

where benchmarks were used, countries with more similar characteristics should 

have been chosen. They feel that Sweden is too different in terms of size and 

population density and suggest that Belgium and the Netherlands would have 

been better. 

Specific concerns raised by WIK with regards to the use of benchmark 

information will be further discussed in the later part of this document.  We 

generally note though that the model uses as many sources of information as 

possible, especially Israeli information, and that benchmarks are not overused 

when compared to NRAs' best practice.  In fact, benchmarks were only used 

whenever: i) data was not made available; ii) the  data made available was found 

to be inconsistent or iii) the data made available shows significant 

unsubstantiated differences to benchmark data.   

In practice, we were limited by a number of factors.  As mentioned on a number 

of occasions, the information provided by Bezeq was often insufficiently detailed 

and, in one case at least, appears to be subject to significant inconsistencies6. 

                                                 

6  For example, Bezeq did not provide a consistent set of information regarding the number of MSAN 

nodes it has in the network, neither has it consistently explained the types of these nodes.  It 

previously stated that some nodes (around […]) would be located at legacy RCU sites, hence being 

modelled as indoor units.  During the oral hearing, Bezeq explained that it does not know about any 

RCU sites and that no MSANs would be located there and has now submitted that a number of 
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Secondly, where information provided by Bezeq involved a significant element of 

labour related costs the resultant costs were often much higher than both 

international benchmarks and, where available, Israeli specific benchmarks and 

are therefore unlikely to reflect the costs of an efficient operator.  We note that 

none of the submissions made by Bezeq or WIK now attempt to rectify these 

concerns already outlined in the primary consultation report and during the oral 

hearing.  For these reasons Israeli specific benchmarks and, in their absence, 

international benchmarks needed to be used instead. When needed, adjustments 

to international benchmarks were made to accommodate specific Israeli 

characteristics. 

The model specifically reflected on submissions made in response to the primary 

consultation regarding the use of benchmarks.  A number of respondents have 

argued that further benchmarks should be taken into account in addition to those 

considered in the primary consultation model.  Such benchmarks have been 

considered where they are reasonable and it is for this reason that they have been 

taken into account.  It is certainly not the case that benchmarks have been used 

to tailor the model as Bezeq and WIK appear to suggest.  Benchmarks have been 

included or excluded on the grounds of their relevance and reasonableness only.  

Where international benchmarks are used, the model uses as many international 

benchmarks as possible, in line with regulatory best practices.  However, some 

models that might have seemed appropriate could not be taken into account 

either because:  

 the methodologies used are unconvincing or too opaque;  

 the underlying assumptions used in the model could not be determined 

(this is particularly the case in respect of the Spanish model); 

 the models are not in the public domain; or 

 the models do not address the issues concerned (for example, there are 

more core than access models).   

We consider NERA’s and Cellcom’s arguments for relying less on the Danish 

and Swedish models, and placing more emphasis on the Belgian and Dutch 

models, in the section on operating costs. 

We also reflect on NERA’s view that the emphasis should be on Israel specific 

data in relation to Israel specific wholesale service costs later in this document.  

In short we note that the data provided by NERA/Cellcom is informative but 

not representative of all functions that a wholesale system for bitstream access 

and transport and infrastructure access would require. 

                                                                                                                                

units are in fact placed indoors as well as submitting that actually a number larger than the number 

of nodes considered in the model are deployed in the network. 
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We respond to WIK’s comments regarding the bottom-up functionality and 

scorched node approach of the model in the context of cable and trench lengths 

and costs, and modelled network equipment. 

Modelled service costs 

The costs estimated for the wholesale service consists of two elements: a charge 

per access line and a charge per Mbps of core capacity are used.  Analysys and 

Partner submit that instead, a single charge per subscriber, differentiated by 

speed, should be used. Analysys further submits that the primary consultation 

report was wrong in saying that this “pricing structure is consistent with models 

and wholesale products in other markets (e.g. UK, Denmark, Sweden, Spain, 

Belgium and France)”. According to Analysys and Partner, the pricing structure 

is only the same in the models in Belgium, Spain and France. They submit that 

prices in UK, Denmark and Sweden are set in the way proposed by Analysys. 

First, we would like to emphasise that the structure of service costs is based on 

policy considerations set out by MOC.7  As such, the costs structure set out in 

the model is designed for a pricing structure that enables operators to compete 

most flexibly without being limited by service definitions based on the incumbent 

operator’s retail services.  That is, while ”per speed charges” might reduce the 

operator’s function to a reseller of the incumbent’s broadband services, the 

capacity charge enables an operator to offer diverse services that can vary in 

speed but also the quality of the service.  

We observe that this policy decision is further supported by European experience 

as detailed below. The Analysys report quotes Section 1.4 of the Primary 

Consultation Report.  We would therefore like to draw their attention to the last 

sentence quoted, which reads: “In these countries [UK, Denmark, Sweden, 

Spain, Belgium and France] offers initially mirrored those of incumbents’ retail 

products but then changed to types of bitstream services that allow access 

seekers to further differentiate their products, i.e. equivalent to that now set in 

the model.”  Analysys refers to three countries in particular, UK, Denmark and 

Sweden.  In each of these countries the offering was initially based on retail 

minus. In the UK the pricing structure of copper based broadband access is 

based on a range of different access products (on a per line basis 8) and a range of 

transport products9 priced based on capacity, consistent with what is proposed in 

                                                 

7  See Prof. Grunau and Mr. Levaot Secondary Consultation recommendation  

8  Wholesale line rental: http://www.openreach.co.uk/orpg/home/products/pricing/ 

loadProductPrices.do?data=63iUyYbpRV%2Fdw36mtxo4r1nqs1m6OcKz301sgolk8P2FdiaKKPEfr

CsJCb3sZkzJ 

9  Ethernet services: http://www.openreach.co.uk/orpg/home/products/pricing/ 

loadProductPrices.do?data=2qYKQipGu8lEldEpdH2SyFnqs1m6OcKz301sgolk8P2FdiaKKPEfrCs

JCb3sZkzJ 
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Israel.  In respect of fibre broadband access10 in the UK, the pricing structure is 

very different from the one now proposed by Analysys for Israel.  Openreach 

considers only two products, one low speed fibre and one high speed fibre 

product.  These services provide access on a per line basis up to the aggregation 

node.  Access seekers then require their own equipment at that location or a 

transport product akin to the one now proposed in Israel for carrying their traffic 

to a point of interconnection.  Finally, we note that these wholesale fibre 

broadband access prices in the UK are not price regulated and therefore present 

an inappropriate comparison. 

In Denmark, as noted, charges were initially based on retail minus but now are 

split into two parts – an access and a core part11.  In both cases the charge is 

calculated per subscriber.  The two part structure resembles the one used in the 

model except that the core part is per subscriber rather than per Mbps.  

However, this is consistent with the model in Israel, as an average capacity per 

subscriber is assumed, and that same assumption is used to calculate the total 

capacity attributable to broadband.  As such, only the units are slightly different 

(Denmark: per core usage per subscriber in kbps; Israel: per Mbps).  For Sweden, 

we accept that the pricing structure is based on different speeds. 

Figure 5 of Analysys’ report provides a breakdown of the approaches used in 

different countries.  This shows that in Spain, France, Belgium and Luxembourg, 

pricing is primarily based on busy-hour capacity; in the UK and Ireland a range 

of approaches are used while in other countries, including Denmark and Sweden, 

charges are based predominantly/entirely on subscribers/speed.  However, with 

the exception of the current pricing structure in the Swedish model, these are 

consistent with and support the pricing structure chosen by the MOC. 

Modelled network 

TASC and HOT submit that the model does not take into account any costs for 

upgrading the network.  TASC submits that it is highly unlikely in a market 

characterized by constant technological development for there to be no 

investment in upgrades.  On the contrary, HOT and Bezeq expect to upgrade 

their network in the upcoming years so as to satisfy customers’ growing demand 

and transition to FTTH/FTTB.  Finally, both TASC and HOT feel that ignoring 

the need for investments could create a negative incentive for infrastructure 

owners. 

The model is based on the fibre to the cabinet structure, which is most 

prominent in the current fixed network.  As extensively highlighted by Bezeq, it 

                                                 

10  Refers to fibre to the cabinet, where the final loop to the household is still based on copper. 

11  From the Danish regulator: http://erhvervsstyrelsen.dk/file/429539/andre-filer.zip 
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is investing heavily in vectoring technology for the provision of high speed 

broadband services.  This is accurately reflected in the model and provides a 

reasonable basis for estimating costs of wholesale services. It may be the case 

that operators are investing in alternative technologies but it is not the task of the 

model to consider every possible access technology, but rather to cost a reliable 

basis for wholesale access.  Infrastructure and wholesale access based 

competition together with corresponding demand for high speed broadband 

services are likely to provide reasonable incentives for operators to continue to 

invest in infrastructure.   
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Demand assumptions 

A number of comments were made in relation to forecasts of subscribers and 

traffic or capacity.  The following sections respond to those comments. 

Broadband capacity forecasts 

WIK and Bezeq submitted that there is a significant increase in the forecast for 

broadband capacity. Both argue that there is no justification for this high level of 

busy hour traffic and that this requires a clear justification and supporting 

evidence.  Bezeq further submits that it provided data for January and April 2014 

reflecting the average capacity per customer and it argues that this data should 

have been used in the model.  Bezeq further argues that the Cisco VNI index, the 

Ofcom model, the Frontier Luxembourg model and the Norwegian model arrive 

at different capacity levels in their forecasts.   

WIK also submits that forecasts need to have a clear justification and be based 

on evidence.  It also notes that: 

 growth rates have been lower in its experience; 

 other models have used lower forecasts; 

 growth rates are likely to be non-linear – they will decline over time; and 

 distinguishing between traffic and capacity growth is important. 

TASC and HOT also argue that the demand for broadband capacity used in the 

model is excessive.  TASC submits that the data from Internet Service Providers 

in Israel relates to the requested and not to the consumed capacity.  Therefore, 

the demands data is approximately 20% higher than the actual consumption.  

Furthermore, both TASC and HOT submit that calculating the demand forecast 

on basis of a relative rate of growth (in %) and not an absolute rate of growth (in 

kbps) “inflates” the increase in consumption.   

HOT submits that the average consumption was estimated based on the data 

from several operators, but excluded 012 Smile, one of the leading Israeli internet 

providers. 

In contrast with Bezeq, WIK and TASC, NERA argues that the broadband 

traffic assumptions in the model are too low.  In doing so, it makes two main 

arguments. 

Firstly, it believes that the user peak traffic rate needs to be adjusted to take 

account of inactive subscribers.  According to data from Cellcom, the peak data 

rate per average ‘connected’ user was […] kbps in September 2014 versus 319 

kbps in the model.  Further this shows an increase in peak usage of over […]% 

over a twelve month period.  
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Secondly, NERA provides a number of arguments for higher demand forecasts.  

Specifically: 

 a higher figure would be consistent with the forecasts of external 

bodies; 

 further capacity growth can be expected from new technologies such as 

upgrades to VDSL; and 

 the average broadband delivery speeds in Israel have increased by 61% 

in the last twelve months. 

Cellcom submits that they see no reason why the broadband demand should be 

moderate.  They refer to an assessment of Netvision data which indicates that the 

demand forecast is underestimated.  They conclude that the annual growth rate 

should be 48%.   

Partner submits that MOC data shows that from 2011 to 2014 ISP capacity in 

Israel grew by an average annual rate of 40%.  Partner finds that this is confirmed 

in a forecast presented in the secondary consultation , which claims that the 

demand for capacity per customer increased from 0.102 Mbps to 0.278 Mbps 

between January 2011 and January 2014.  This amounts to an average per annum 

increase of 40%.  They also quote the Analysys report which predicts an annual 

growth rate of 38%-47% until 2018.  Partner therefore submits that the forecast 

in annual growth should be higher, in their case 40%. 

Respondents further suggest including an annual adjustment mechanism to take 

account of changes in demand and therefore to mitigate corresponding risks.  

We generally note that in response to Bezeq’s and WIK’s comments that the 

Secondary Consultation model documentation clearly explains that the model is 

based on interconnection traffic between Bezeq and ISPs.  Bezeq has access to 

this information and we fail to understand why it claims the measure lacks 

transparency.  The growth forecast considered in the model is clearly consistent 

with the past growth of that interconnection capacity.  We now respond to more 

specific comments received. 

Bezeq’s refers to the Cisco Visual Networking Index and a CAGR of 18% 

between 2013 and 2018 and provides a screen shot.  The screenshot shows a 

growth rate of 20% for Western Europe although the most recent version of the 

report actually shows a figure of 18%.  It notes that this figure also takes account 

of growth in connection numbers (around 2.8% CAGR in the model) which 

would take the figure down to around 15%.  However, Bezeq fails to point out 

that the Cisco VNI forecasts also show that busy hour traffic growth will increase 

much more rapidly than average traffic growth (for the world as a whole, 32% 

CAGR growth in busy hour versus 25% CAGR growth in average traffic).  

Hence, assuming that this ratio were to hold for Israel and further assuming a 

similar growth rate as for Western Europe this would imply a growth rate of 
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around 20%, and not 15% as Bezeq suggested. 

While it is a widely used source of information, the Cisco VNI is subject to 

limitations.  For example, its assumptions regarding actual usage levels appear 

implausibly high.  Thus, according to Analysys Mason’s report (Fixed Internet 

Traffic Worldwide Forecast and Analysis 2013-201812) which considers data in 

earlier Cisco reports, for yearend average data, consumption per fixed broadband 

connection in Western Europe was 47 Gigabytes per month at the end of 2011.  

Assuming a peak to average usage ratio of 1.8, this implied a busy hour usage of 

just below 260 kbps per subscriber.  According to information provided by 

Bezeq in September of that year, its busy hour usage was 130 kbps per 

subscriber.  It would seem totally inappropriate to use Cisco’s growth rate 

projection in combination with Bezeq’s actual levels of usage. 

A further problem with Bezeq’s response is that it takes no account of the very 

detailed Analysys report, cited above.  That report forecasts a CAGR of between 

38% and 47% worldwide over the next 5 years.  Further it forecasts growth of 

between 32% and 42% for fixed traffic in Western Europe.  This figure is total 

growth and needs to be adjusted for an increase in subscriber numbers and also 

for changes in the peakiness of traffic.  The former will reduce the traffic per 

subscriber by around 3%.  The latter is likely to do the opposite, a point on 

which Analysys and Cisco are in agreement.  In Analysys’ view, the busy hour to 

average ratio will increase for two related reasons.  Firstly, the Connected TVs 

market provides in its view ”the real potential for take-off in traffic 

consumption”.  Secondly, while the busy-hour/average ratio for internet traffic is 

around 1.8:1 that for TV is about 2.6:1. 

Assuming that the busy-hour/average ratio increases by approximately 25% over 

the period, the forecast busy hour growth rate for fixed traffic in Western 

Europe per subscriber would grow between approximately 34% and 43% CAGR 

over the period. 

Clearly there is a significant difference between the forecasts in this report and 

those of Cisco.  Out of the two, we consider the Analysys forecast to be more 

plausible (from around 250 kbps in 2013 to 1,000 in 2018).  However, we note 

that no specific estimates are provided for Israel.  We further note that the report 

suggests that there will be considerable differences between European countries 

over the period, e.g. the data consumption in Germany in 2018 is estimated to be 

around half that in the Nordic countries.  We would therefore be hesitant about 

applying a European average CAGR to Israel and believe that it is important to 

look at recent developments within Israel. 

Without further information it is difficult to comment on WIK’s experience of 

                                                 

12  http://www.analysysmason.com/Research/Custom/Reports/Fixed-Internet-traffic-forecasts-

Feb2013-RDTW0/ 
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growth rates in other markets.  One such market may well be Germany where 

usage is relatively low and is forecast to remain relatively low throughout the 

period forecast by Analysys.  The experience in Germany may therefore not 

provide a good guide to likely trends in Israel. 

It is recognised that the forecasts in the Israeli model are higher than those in 

other models including models developed by Analysys13.  We accept this point 

but would reply by saying that the aim of the model is to make the best forecasts 

possible for Israel. When forecasts in other models are inconsistent with those of 

external bodies or recent experience in Israel then we feel that it would not be 

appropriate to take account of such forecasts. 

We accept that at some point growth rates will be non-linear, the real question is 

at what point the non-linearity sets in.  There appear to be real opportunities for 

significant growth in Israel in the foreseeable future both as a result of the 

widespread availability of VDSL (supply) and the connected TV market 

(demand). 

In relation to the comment made by HOT we accept that information from 

Smile 012 is not included in the data.  This is because the data provided by Smile 

012 was nonsensical.  However, we note that the operator is similar in size to 

other ISPs and that capacities per subscriber for different operators are fairly 

consistent.  As such, we would not expect the data from Smile 012 to 

significantly change the average currently estimated. 

In relation to NERA’s reference to an inaccurate calculation of average peak 

capacity we note that the calculation takes into account the number of active 

subscribers only.  Hence the model already adjusts correctly for inactive 

subscribers. 

NERA provides four different forecasts of broadband growth.  Hence, it has 

considered a much greater variety of evidence than Bezeq.  However, there are a 

number of problems with the figures NERA uses in respect of these forecasts.  

Firstly, one of the forecasts comes from a TNO report of the Netherlands for 

2010 and is therefore considered to be out of date.  Secondly, the Ericsson 

document quoted by NERA, is almost entirely devoted to mobile growth and is 

therefore perhaps not the best source of information on fixed networks.  Thirdly, 

NERA quotes worldwide growth rate projections rather than those for Israel, or 

even Western Europe.  The figures for Western Europe are typically quite a bit 

lower than for the world as a whole.  Fourthly, forecasts tend to show traffic 

growth as a whole and therefore an increase in subscriber numbers.  NERA has 

not adjusted for increasing subscriber numbers.   Fifthly, two of the forecasts 

provide a single point forecast.  However, NERA has incorrectly described this 

as a lower bound.  Sixthly, two of the forecasts do not suggest a growth rate 

                                                 

13  for example, the model developed for in Denmark. 
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higher than the model's growth rate and indeed, the Cisco report, correctly 

interpreted (using Western European growth rates adjusted for increases in 

subscriber numbers and peak/average traffic changes) shows a growth rate 

considerably lower than that in the model. 

Cellcom’s submission of 48% growth rate is unfounded and the arguments set 

out above equally apply. 

Partner’s observation of a 40% average growth rate rests on a single year where 

traffic has grown by 60% (2011).  Growth in the following years (2012 and 2013) 

is around 30%, consistent with our forecast.  As a result and for the reasons set 

out earlier, we believe that the current forecast of approximately 30% remains 

reasonable. 

Also for the reasons set out above, we do not believe the forecast information 

provided by NERA supports its case for a higher rate of broadband growth.  We 

note that NERA puts forward the argument that technological advances will 

potentially increase demand, but we do not believe that there is sufficient 

evidence to support its claim.  In addition, we are unconvinced that an increase in 

nominal speeds, as referred to by NERA, provides a reliable basis for forecasting 

peak capacities without further evidence from ISPs, similar to the ones the model 

considers when forecasting peak broadband demand.  

Finally, we do not agree with including an annual mechanism for updating the 

model to reflect changes in demand.  We believe that general trends for traffic 

and subscribers are fairly stable and that the risks for significant deviations is 

relatively limited.  Where this is not the case, i.e. where the risk of significant 

forecasting errors does exist, the MOC has already made provisions for a revision 

of the model to take place (e.g. market entry of IBC). 

Multicast services 

Respondents argue that the multicast service is based on assumptions that are not 

likely to reflect future service demand.  NERA, submits that IPTV service 

providers will almost certainly require more channels at a higher definition.  Both 

NERA and Cellcom submit that it will be necessary to broadcast at several 

different rates, so as to adapt to customers’ bandwidth at the viewing point.  

Analysys and Partner are generally supportive of the approach used in the model 

but believe that there should be more flexibility in the product offered (e.g. the 

number of MSANs should increase over time and the product should allow the 

access seeker to have access to a given number of MSANs over the whole 

country rather than within a specific region).  Analysys points out an 

inconsistency in the formula regarding the traffic attributable to aggregation 

nodes carrying multicast traffic and submits that not all edge routers should be 

considered to be carrying multicast traffic.  Analysys also add that the Danish 

model assumes a bandwidth per TV channel of 3.08 Mbps, as opposed to the 2.6 
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Mbps used in the model.  Analysys feels that the number in the model should 

also be higher, in order to account for high-definition channels.  TASC and HOT 

submit that the model, which only includes a single uniform monthly tariff, is 

overly simple.  Moreover, they feel that it is not clear what its pricing is based on.  

Bezeq submits that more information needs to be provided on the assumptions 

used in the calculation. 

With regards to the assumptions made in the model, we note that the Ministry 

has already made provisions to review the scope of the service in relation to how 

the wholesale service develops and has the ability to make corresponding changes 

should demand exceed or fall short of expectations.  However we note that the 

assumptions and principles of the costing are clearly set out in the Secondary 

consultation model documentation and the model itself.  We further note that 

the costed service is deliberately flexible, setting out the cost on a per Mbps basis 

for access seekers to obtain as much capacity as they would require for the 

service they plan to offer.  This is no different from setting channel type specific 

charges which would easily be implemented by multiplying the price based on the 

modelled costs with the capacity of the relevant channel (e.g. 2.6Mbps or 

3.4Mbps for SD or HD channels respectively). I.e. similar models set prices by 

multiplying a cost per kbps with the assumption of the capacity required for the 

channels designated for costing. 

Analysys’ comment regarding the formula used for the calculation of traffic 

attributable to aggregation nodes has been taken into account although we note 

that this does not have any impact on the results under the current assumptions 

made.  A similar formula has now also been applied to the routing at the IP Edge 

router. 

Voice subscriber forecast 

NERA submits that the voice subscriber forecast shows a decline that is too 

steep. It argues that the past trend of voice subscribers on Bezeq’s network is the 

result of Bezeq’s failure to compete effectively in the market, and that it is wrong 

to assume that this trend will continue in the future or at the same scale. 

TASC and HOT, in contrast, submit that the number of telephony subscribers 

for Bezeq is too high.  They refer to the expected yearly growth rate of the 

population for 2015-2030 (1.3%) which is lower than the forecast (1.7%) based 

on data for 2007-2012, which is used to calculate future subscriber numbers in 

the model. 

We note that previous submissions in relation to voice subscribers pointed out an 

inconsistency between the development of voice subscribers on Bezeq’s and 

HOT’s networks.  The model outlines the new forecast for voice subscribers on 

both networks.  We believe that this is consistent with the trend of further 
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consolidating double and triple play services.  I.e. the reduction in the number of 

Bezeq voice subscribers is primarily driven by subscribers on HOT’s network 

increasingly adding voice and data services to their cable TV service rather than 

using different services from different operators.  We therefore believe that no 

change to the forecast is required.  Moreover, TASC and HOT refer to a 

projection that was published in 2008.  An updated projection was published in 

May 2013.  This considered three scenarios, low, medium, and high, for the years 

2015-2035.  The medium projection shows an average growth of 1.7% per year 

until 2020, which coincides with the numbers used in the model. 

Leased lines forecast 

NERA submits that the model doesn’t provide any clarification in terms of the 

assumptions underlying the leased lines calculations.  The model does not 

provide the sources or explanations for the 80% uplift adjustment in kbps. 

In respect of leased lines, as stated in the primary consultation report, the 

number of lines is based on information provided by Bezeq while ”The total 

capacity is then adjusted to reflect information received from Bezeq on the total 

network capacity required for leased lines (through the application of an 

adjustment factor14)”. 

Entry of a third player 

Both TASC and HOT submit that the model assumes that Bezeq and HOT are 

the only providers of landlines.  They do not take into account the fibre optics 

project of IBC.  TASC expects this to reduce the market shares of Bezeq and 

HOT.  TASC believes that there is an inconsistency in not taking account of the 

potential rollout of IBC network while on the other hand taking account of 

activities of “OTT players” in forecasting broadband capacity. IBC, in contrast, 

has already laid an infrastructure and has started to acquire subscribers. 

In respect of the entry of a third player our view is unchanged since the primary 

consultation report.  Specifically, and after taking into account the limited 

developments in the last few months, ”We remain of the opinion that the roll-

out of the IEC fibre network continues to be uncertain for the near future and 

any prediction of customer take-up based on an uncertain roll-out would be 

highly subjective.  We therefore continue to model the take-up of broadband 

services based on the existing infrastructure operators Bezeq and HOT.  

                                                 

14  The adjustment factor was derived on the basis of service capacity and number of leased lines 

originally provided by Bezeq and subsequent submission from Bezeq regarding the total core 

capacity of leased lines.  The adjustment factor is applied to service capacities to match the total core 

capacity. 
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However, we note that it is within the Ministry’s power to revise such 

assumptions applied in the model if the fibre roll-out and market structure 

change significantly as a result of the market entry of the IEC, and we suggest 

that the MOC revisit the model in two years in light of significant changes in 

market shares”15.  Finally, we don’t think there is an inconsistency between the 

forecast of broadband capacity (which may partly be based on OTT operator 

traffic) and not making an adjustment for IBC.  Rollout of the IBC network has 

not taken place for a number of years (contrary to original plans of rollout) and 

any forecast would not be based on historic take-up.  On the other hand and as 

set out earlier in this section, the forecast for broadband capacity is based on 

historic developments and consistent with international forecasts.  As such, 

broadband capacity forecasts rest on much firmer grounds compared to 

forecasting the impact of IBC's entry. 

Cellular internet 

Both TASC and HOT argue that there is a non-negligible influence of the cellular 

internet on the landline internet and that the number of internet subscribers 

calculated in the model should be reduced by […]% by 2018.  In the primary 

consultation report we responded to a similar comment, arguing that there is no 

evidence that cellular internet would limit the penetration of landline internet.  

However, TASC submits that the penetration numbers of landline and cellular 

internet in Norway and Sweden as provided in that response are inconclusive. 

As stated in the primary consultation report ”There is no evidence that 4G 

mobile broadband is in fact replacing fixed broadband or is likely to do so in the 

short to medium term in Israel.  Developments up to now (especially in 

developed countries) suggest that 4G mobile broadband is more commonly used 

in addition to fixed broadband.  In Norway and Sweden, two countries with 

relatively early adoption of LTE, there is no notable impact of increasing LTE 

subscribers on broadband penetration.  This is illustrated in the graph below. 

                                                 

15  Report on the responses received in the primary consultation, page 6. 
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We accept that the chart only provides an indication and not a fully 

comprehensive analysis of potential substitution effects between LTE and fixed 

broadband.  However, we note that HOT did not provide any evidence that 

points towards a substitution effect that would be likely to affect the broadband 

demand forecasted in the model.  We therefore see no reason to adjust the 

forecasts of broadband services in that regard.”16 

In addition to the above, we note that the Analysys report, referred to earlier, 

looks in detail at the likely impact of mobile broadband on fixed growth.  It notes 

inter-alia: 

 Mobile data traffic growth has far outstripped overall Internet data growth (and 

therefore also fixed Internet traffic) for the last three years. However, mobile still 

represents only about 3% of Internet traffic in developed economies. 

 We forecast that during the period where connected TVs take off in developed 

economies, fixed Internet traffic growth will exceed that of mobile, making mobile data 

a smaller, not a larger, part of the overall data mix. Fixed growth is already faster in 

several countries where there is good data available.  

 In Portugal, regulator ANACOM recorded mobile data volumes going into reverse in 

the first half of 2012 (–15% on an annualised basis), whereas fixed volumes 

continued to increase rapidly. However, negative growth in mobile is unusual. 

 In the USA, growth in mobile data in the first half of 2012 was 20% (44% on an 

annualised basis), whereas fixed was about 80% on an annualised basis. 

As a result of this and the fact that current subscriber growth is not in decline 

despite existing high speed mobile data services, we do not believe that an 

                                                 

16  Report on the responses received in the primary consultation, page 7. 
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adjustment of the forecast is necessary. 

Subscriber vs. number of active lines 

The model uses the number of active telephony and broadband lines as a basis 

for calculating unit costs.  HOT submits that the use of active lines creates a 

distortion as the price for the infrastructure is then subsidized by surplus lines.  

In their view, there must be differentiation in the price of lines so that the first 

line will bear the costs of the infrastructure and every additional line will come at 

a lower cost. 

HOT suggests that the model should use the number of customers rather than 

lines as a basis for calculating service unit costs. However, the additional lines per 

subscriber do incur additional fixed costs. Therefore the use of number of 

subscribers would result in wholesale subscribers subsidising customers with 

more than one line.  Further, we should note that secondary lines retail at a price 

somewhat similar (albeit lower) to the price of the primary line.  This suggests 

that the additional costs are not negligible, and that customers willing to pay a 

similar price are clearly benefiting from the second line.  This further suggests 

that it would be unreasonable for wholesale subscribers to subsidise customers 

with two lines. 
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Network dimensioning 

The following sections summarise the responses received in relation to the 

approach in the model for dimensioning core and access network infrastructure 

and equipment. 

Network nodes 

WIK claims that the network topology is not actually scorched node. They claim 

that Frontier neither takes into account the location nor the number of existing 

network nodes. Bezeq furthermore submits that the model deviates from the 

network layers by creating a synthetic structure that removes an existing 

aggregation layer. 

Bezeq has provided the location of […] of Bezeq’s nodes.  This compares with 

the reported number of […] nodes.  

However, at no stage of the process has Bezeq provided the location of the other 

[…] nodes.  Hence, we were never in a position to take into account the location 

of these nodes.  On the other hand, the model does take into account the 

number of node locations. 

The model has a smaller number of aggregation switch nodes than Bezeq’s actual 

network; […] versus approximately […] nodes respectively.  However, in 

practice, some of the MSAN nodes would be located close to these nodes.  The 

scorched node assumption requires equipment at each node but not the same 

equipment as is currently present.  Hence, the fact that a small number of 

aggregation switch nodes will be replaced by free standing MSANs is not a 

violation of the scorched node assumption. 

As noted in the Secondary Consultation model documentation, the removal of an 

aggregation layer is reasonable in light of the equipment supposedly used in 

Bezeq’s current network. The model considers Bezeq’s 2nd aggregation layer as 

the main layer with relevant modern equivalent assets and significantly increases 

the amount of equipment considered for that layer compared to the model 

presented in the primary consultation when considering 2 layers.   

Leased lines 

WIK and Bezeq consider it inappropriate that the model routes all leased lines 

over the NGN.  They submit that even if NGN was the most efficient solution 

from the operator’s perspective, customers like security and military users would 

not rely on Ethernet and IP protocols.  They therefore state that it is wrong to 

assume that all leased lines services can be routed via NGN. 

Some leased lines may in practice be served by non-NGN equipment.  However, 
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these would still share trench and fibre costs, though they would not use routers 

but instead separate transmission systems.  In many cases transmission systems 

would be SDH based and would typically be smaller capacity than those used on 

the NGN (e.g. STM-4 at 252 Mbps or STM-16 at 1,004 Mbps compared to 10 

Gbps on the NGN).  Hence, such leased lines would use the transmission 

network more intensively per unit of capacity than if they were provided on the 

NGN.  The response does not provide a % of the capacity which would not use 

Ethernet and IP protocols.  In fact it is not even clear if the data on leased lines 

in fact includes those leased lines which are used for security or military usage (it 

is possible, for example, that these are provided under separate contract, outside 

Bezeq’s private commercial activities entirely). 

If the data does indeed include security and military usage, the arguments made 

above are valid.  Specifically that these lines use the trench and fibre, as reflected 

by the model, and that while they would not use the NGN they would use SDH 

equipment which would typically use smaller transmission systems.  As a result 

they would use fibre, duct and trench more intensively than leased lines using the 

NGN.  However, any impact on costs would be small, and should be offset by 

revenues of the separate contracts. 

If on the other hand the leased lines considered in the model do not include 

security and military usage, the model would overestimate service costs since 

these leased lines may also use Bezeq’s fibre, duct and trench, and hence the unit 

costs in the model will be overestimated.  We note that no information has been 

provided in that regard and we further note that Bezeq has not provided any 

information on the number or capacity of the leased lines considered for military 

or security use.  We therefore continue to model leased line traffic on the NGN 

(subject to changes in relation to the overall number of leased lines submitted by 

WIK, see below). 

Capacity required for voice services 

NERA criticises the fact that in the Capacity Requirements sheet of the excel 

model, the Voice Bitrate per circuit is multiplied by Erlangs when it should be 

multiplied by circuits required.  This error results in a wrong value of voice 

channel capacity provisioned.  Because of this, the allocation to voice is 

incorrectly calculated.  

We confirm that the model calculates correctly for MSANs (consistent with 

NERA’s submission).  It is at the MSAN where the adjustment from Erlangs to 

circuits is most important.  The calculation where Erlangs are multiplied with the 

voice capacity in the sheet referred to by NERA is only an interim step before 

that capacity is adjusted to take account of the number of circuits required.  This 

step is taking place in the subsequent sheet. 

The updated model has further been adjusted to implement the same adjustment 
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to equipment and infrastructure other than MSAN, although we note that the 

increasing aggregation of voice traffic in the core of the network result in their 

being very little difference between Erlangs and circuits and hence a limited 

impact on cost estimates results from that change. 

Voice capacity 

NERA argues that there is an error in the calculation for network usage that is 

usually not billed (voice-call handling during setup and voice-call handling of calls 

that fail during setup).  This is due to an error in the Excel calculations: NERA 

claims that when the assumption is to include this traffic in the calculation, it is 

excluded and the same happens the other way around. 

We agree with NERA’s response and want to clarify that the treatment of 

holding time as set out in the capacity calculation of the model is correct 

although the setting is shown incorrectly.  The model was meant to be set to 

exclude holding time, consistent with the assumptions made in the determination 

of fixed termination costs.17 

Trench and ducts 

WIK submits that there are flaws in the calculation of trench and ducts in the 

network and that as a result the model systematically underestimates trench 

length.  WIK submits the following points: 

 the determination of trench length is inaccurate due to the treatment of 

the trench length as a residual after subtracting Bezeq’s overhead length 

from the estimated length of access infrastructure; 

 inaccurate modelling of road crossings; 

 the lack of resilience in the trench network; 

 inappropriate sharing assumptions for trenches; 

 insufficient modelling of the relationship between trench size and 

trenching cost; and 

 inappropriate calculation of the number of bores in the model. 

In terms of the sharing assumptions between the different network segments, 

WIK submits that the degree of sharing between access, primary and secondary 

network relies on estimations of percentages, rather than actual data.  Given that 

the geodata for these network segments was in fact available, WIK suggests using 

                                                 

17  See ‘Estimating the Cost of Bezeq’s Call Termination Services – Model Documentation’, dated 

February 2013, at http://www.moc.gov.il/sip_storage/FILES/1/3161.pdf 



Redacted Version November 2014  |  Frontier Economics 21 

 

  

 

exact calculations of these ratios.  Moreover, WIK points out that the primary 

network covers the MSAN connections to the aggregation switches as well as the 

connections between the next network layers.  According to the network layout 

proposed by the model, these connections then use the same trench along the 

same major roads connecting the different cities.  WIK submits that this 

assumption does neither meet reality, nor efficiency or best practice, as it violates 

network reliability as well as security requirements.  Furthermore, both WIK and 

Bezeq criticise the model assumption that the road pattern will stay the same 

(despite a growing population) and that therefore, there is no expansion in trench 

length. 

Bezeq submits that the model inappropriately considers only a single duct or 1.5 

ducts per access and core (in areas where infrastructure is shared with HOT) 

when dealing with the costs of the network.  The model thus uses a restrictive 

concept in this context.  On the other hand, the model expects Bezeq to provide 

enough ducts for access by three operators. Bezeq submits that this will lead to 

inappropriately low prices being paid to Bezeq.  In terms of the number of bores 

in the model, WIK points out that the bore demand for trench in the model is 2 

for access, 2 for core and 1 for HOT.  This amounts to a demand for 5 bores; 

making the model assumption of 4 bores insufficient. Moreover, WIK submits 

that operational reserves should be considered in the network modelling.  WIK 

claims that the model at present does not account for spare ducts which can be 

used while repairing cables or carrying out other network reconstructions.   

TASC and HOT submit that the model does not take into account necessary 

future investments in the network.  They argue that the model currently assumes 

that the population is static in its location and that no expanding or upgrading is 

necessary.  However, the population is expected to grow and therefore, there will 

be new households and settlements.  Hence TASC requests that the model takes 

into account this demand-driven growth of the network.   

TASC also submits that the Israeli Mapping Center assumes a single cross and 

drop for every two buildings.  However, in practice, if the density of the 

buildings in the area is less, more crossings of the streets are necessary, up to a 

single crossing per building.  Furthermore, the model assumes that in every 

street, the infrastructure channel is along the side containing more buildings.  

TASC submits that this assumption is impossible for even the most efficient 

operator.  Hence they conclude that an inefficiency factor must be added for 

limitations outside of the control of the infrastructure owner, such as the 

existence of water, electricity or sewage infrastructures, which may block the 

shortest line.  Moreover, the Israeli Mapping Center was given the location of 

only […]% of all MSANs in the network.  TASC consequently argues that by 

using the average distance of secondary network per known MSAN as a basis for 

estimating the length of unknown ones, the model underestimates the length of 

the secondary network. 
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TASC submits the difference between actual and modelled network cannot only 

be the result of a lack of efficiency.  According to TASC, the more likely reason 

is that the Israeli Mapping Center only used 927 urban settlements for their 

calculations, instead of the 1,200 settlements that actually existed in Israel in 

2013.  Adding in those settlements would increase the length of the network.   

Cellcom, in contrast, submits that the model overestimates the access 

infrastructure.  They request that any duplicate infrastructure be removed from 

the model. Moreover, they feel that deploying infrastructure to any building 

above a certain size will also include buildings such as storehouses.  Those usually 

do not need a connection, and even if they do, they are often charged for this; 

hence it is not Bezeq who bears the cost for deploying the infrastructure.  

According to Cellcom, the addition of storehouses to the calculation of the 

Israeli Mapping Center accounts for […] km of network length. 

A number of comments outlined above deal with the layout of the network based on the 

structure of the road network and are addressed under separate cover.18 

In respect of duct and trench requirements, we believe that the usage of sub 

ducts in spare ducts or ducts currently used by Bezeq would enable an efficient 

use of the modelled duct and trenches.  It would be wasteful to only consider the 

use of a single cable per duct bore as WIK appears to suggest. As such, several 

cables can be installed in the available duct bores, the size of the cables required 

do not suggest that more than one duct would be required.  While it is preferable 

to do this at the same time (which is the case for the network modelled), 

installing separate cables in the same duct could even be done once cables are 

already installed.  In relation to installing cables for new infrastructure operators, 

this is likely to be possible in used and unused ducts.  As outlined previously, we 

expect that access seekers would install cables using their own sub-ducts which 

provide sufficient space for several access seekers.  We also note that the model 

makes the explicit assumption that a single empty duct would be used where 

access, core and HOT share a trench. 

It is correct that the secondary consultation model considered the length of 

access trench as a residual of the measured length of the access network after 

deducting the length of Bezeq’s overhead network.  This was done on the basis 

that it is unlikely for Bezeq to have deployed overhead routes in a way that may 

result in inefficiencies, e.g. deploying poles on two sides of the road, while it may 

be possible for Bezeq to do so with trenches. As a result we believe that there is 

some justification for using the absolute length of overhead lines on the grounds 

that this would be consistent with modelling the cost of an efficient operator.  

However, we recognise that we do not have sufficient information to identify the 

precise reasons for differences to Bezeq’s network lengths, (due to the lack of 

                                                 

18   SoI's Secondary Consultation Report 
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corresponding information being provided) and therefore cannot assess how 

efficient the actually deployed overhead network is, relative to the underground 

network in different parts of the access network. We have therefore adjusted the 

updated model to consider the ratio of overhead to total length based on Bezeq’s 

actual information. 

The Infrastructure calculation in the model clearly sets out the modelled number 

of cables and there is no requirement for additional duct and space in the trench 

based on that calculation.  Submissions made regarding the lack of bottom-up 

modelling of the network are therefore irrelevant.  In addition, reference costs 

obtained for Israel (Public Works Department) indicate that the modelled costs 

are very reasonable as costs for a trench of up to one meter depth and 45 cm 

width are significantly lower than those considered in the model.  Indeed, this 

cost difference would be sufficient for a significantly larger number of ducts than 

currently considered in the model and suggests that the model uses a 

conservative assumption regarding trench costs. 

We also do not agree that there is an inconsistency in the modelled number of 

ducts.  WIK suggests that modelling a single extra duct where the trench is 

shared with HOT is inappropriate.  As outlined above, we believe that the trench 

occupied by HOT and the spare trench provides sufficient space for additional 

cables to be installed.  The spare duct included in the model also serves as an 

operational reserve.  So in contrast to what WIK submits, the model does 

account for reserves for occasions such as repair work.   

We do accept that some expansion of the trench is justified although we note 

that such expansion would be limited as the network modelled by the Survey of 

Israel does already cover the entirety of Israel.  HOT’s and Bezeq’s rate of 

network expansions would therefore be inappropriate as a basis for estimating 

network expansion in the model as they also take into account expansion into 

areas that are not yet covered by the networks.  The updated model now takes 

into account an expansion of the access network on the basis of a forecast of 

urban roads growing at a rate of 0.59%. 

However, we do not agree with HOT’s/TASC’s comment that the trench is too 

short as a result of the survey not taking account of all MSAN locations (as a 

result of Bezeq only providing a subset).  The model makes specific adjustments 

to the secondary network (sheet Infrastructure rows 17 to 26) to take account of 

the fact that the Survey was only able to calculate the secondary network based 

on […] MSAN locations.  This is done by estimating the average length of the 

secondary network per known MSAN location and increasing the length of the 

secondary network by adding that distance for every unknown MSAN location to 

the Survey’s estimate.  TASC’s concern is unjustified because smaller 

municipalities would be unlikely to have longer distances between the MSAN 

location and the primary network (compared to the average).  This is because the 

primary network takes into account all municipalities in Israel and is therefore, 
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for smaller municipalities, closer to any given point within these municipalities.  

The distance between the primary trench and MSAN (i.e. the secondary network) 

is therefore also likely to be shorter than the average link. 

MSAN equipment 

WIK and Bezeq submit that the costs of MSAN investments are underestimated.  

This is because the number of MSAN nodes in reality is higher than the 2013 

number used in the model and the MSAN utilisation rates are unrealistically high. 

WIK and Bezeq further submit the following concerns: 

 the model exclusively considers outdoor cabinets although Bezeq’s 

network uses indoor cabinets; 

 outdoor cabinets cannot be used where planning restrictions for 

outdoor cabinets exist; 

 the MSAN dimensioning neglects approx. […] VDSL ports for leased 

line services. 

Bezeq also raises the concern that the model does not account for the total cost 

of MSAN equipment and that some additional components, such as the drive on 

which the baskets are mounted and the connecting cables, need to be included. 

Analysys submits that using combo cards would be more efficient than the new 

methodology used in the latest model. 

In relation to the number of MSAN nodes and their housing, we note that 

Bezeq’s submissions are very contradictory, misleading and incomprehensive.  

Bezeq had ample opportunity to submit a consistent and comprehensive list of 

MSAN locations and number of MSANs as well as their utilisation (installed 

number of lines).  Instead, Bezeq has only provided information of […] nodes to 

the Ministry for the modelling of the infrastructure network, without any further 

information of their size or the number and size of the remaining MSAN 

locations not submitted to the Ministry. 

We note that in its earlier response to the primary consultation on the and during 

the oral hearing, Bezeq argued against the model, assuming that […] MSANs 

were indoors, claiming that the corresponding buildings on which the 

assumption was based do not exist.  As a result, the model has been revised to 

only consider outdoor cabinets.  Bezeq now claims that some indoor MSAN are 

being used and claims that outdoor cabinets are not possible in some areas due to 

planning restrictions, without providing any information about those areas.  We 

note that it is entirely reasonable for an operator rolling out a network now to 

rely only on outdoor cabinets as modern operator would not have any buildings 

such as Bezeq based on its legacy network structure.  It is safe to assume that the 

existence of legacy real estate affects operator's decisions concerning placing 
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indoor equipment rather than change in location given planning considerations 

and restrictions. 

We accept that the number of ports required for leased lines had not been 

explicitly modelled.  It is reasonable to assume that leased lines indeed terminate 

on VDSL ports and that the current total number of leased line ends is in fact 

around […].  We have added the corresponding number of ports to the updated 

model and have further adjusted the split of double and single ended leased lines.  

The previous forecast in the secondary consultation model estimated less than 

130,000 leased lines in 2014.  This was now adjusted to estimate the 

corresponding number of […] leased line ends, in accordance with the 

information provided by WIK.  In respect of Bezeq’s concern about missing 

costs, such as connecting cables, the updated model has been modified to take 

account of such data as set out in the Bezeq Access Network contract. 

In relation to Analysys recommendation for using combo cards, we note that the 

cards considered in the model are combo cards in the sense of combining the 

VDSL port and the Splitter.  However, we have checked the issue of combo 

cards and found that if a customer takes both telephony and VDSL that 

customer would need both a VDSL and a separate POTS port.  Hence, the 

model has been developed on the basis that separate POTS and VDSL cards are 

required.  

Cable lengths 

Bezeq and WIK submit that the determination of cable lengths in the model is 

flawed.  In particular, respondents submit that the model uses the (lower) ratios 

of cable to trench lengths in the Norwegian model and another, confidential, 

source instead of the (higher) numbers in the Danish model.  Respondents 

submit that the model should have considered GIS data as a basis for the 

calculation of cable lengths. 

WIK submits that the adjustments to cable length to account for the use of 

overhead are inappropriately applied.   

Bezeq further raises a concern that the approach now applied in the model 

results in a similar length as the cable length in the previous version of the model.  

It considers this to be proof that the model is artificially adjusted to Bezeq’s 

disadvantage. 

The model assumes that the copper cable length is approximately 30% greater 

than the access network length and, further, that the distribution of length is the 

same as in Bezeq’s actual network.  Both Bezeq and WIK criticise this 

assumption.  A major argument is that it ignores the results of the Danish model 

which suggests that the ratio of copper length to trench length is almost 2.  We 

have previously explained why the Danish model was not used.  Here, we 
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provide a more detailed explanation for not taking it into account. 

The Danish model 

Whereas the two models used for calibration purposes are based on a detailed 

examination of trench, aerial and cable lengths using GIS data, this is not the case 

for the Danish model.  Instead, it is based on the combination of a number of 

theoretical approaches. 

In respect of trench length, the length of the road network, including private 

roads, was determined.  The country was then divided into sixteen zones and the 

ratio between road and trench length was determined for each zone.  Such a 

methodology has some intuitive appeal, but could result in inaccuracies in 

practice.  We cannot assess it in the case of Denmark. 

In respect of cable length a theoretical model was developed under which a 

number of actual MDF areas were converted into homogenous equivalent areas 

of a smaller size.  A cable layout was determined for each.  The conversion 

process requires coming to a view on the dispersion of subscribers in MDF areas 

and, in addition, would seem to suggest that the homogenous equivalent area is 

smaller than the actual area.  This could lead to ‘squashing’ of the network and 

underestimation of cable length.  A further potential problem is the way in which 

distances in the theoretical model may not reflect the actual situation in other 

MDF areas.  We note that this approach is based on sampling, i.e. similar to an 

approach previously used in the model considered in the primary consultation 

and heavily criticised by Bezeq.  It is therefore surprising that Bezeq now 

proposes to rely on such an approach. 

Given that the trench and cable networks are estimated in two different ways and 

given that both are subject to potential problems it is perhaps not surprising that 

the ratio between the two is different than in the other models considered and 

further that the ratio differs quite considerably between geotypes.  For example, 

the model shows that for the country as a whole, the copper length between 

primary and secondary distribution points is little more than 60% of the trench 

length, i.e. shorter than the actual trench length.  This is highly implausible.  

Further, the ratio is slightly greater than 1 in metropolitan areas but little more 

than half in the most rural areas.  Again, these relativities are implausible and may 

be the result of the ‘squashing’ effect, noted above, having a much greater impact 

in rural areas. 

In addition, while the ratio of copper length to trench length is lower between 

PDPs and SDPs, it is nearly 3 to 1 between the MDF and the PDP.  Again these 

relativities are implausible and perhaps suggest that the division between the 

MDF and PDP and PDP and SDP is inconsistent between the trench and copper 

cable network.  However, despite the cable length between the PDP and SDP 

being nearly 3 to 1 the cable length is nevertheless much shorter than the trench 
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network between the MDF and SDP (the ratio between the two is 65%). 

The reason why the overall cable length is greater than the trench length, is the 

network between the SDP and NTP.  Essentially the model uses an average 

distance for additional ducting of 11 metres, which may be plausible for ducting, 

and a much longer distance of nearly 200 metres between the SDP and NTP for 

copper cable.  The latter distance is highly implausible and is fundamentally 

inconsistent with the network covered in our model.  Further, the same distance 

is presumed to be required in each geotype.  As a result the ratio between cable 

and duct varies between nearly 6 in metropolitan areas to 1.2 in most rural areas.  

This is not plausible. 

It can be noted that almost 70% of copper cable is comprised of 2 pair cables – a 

point recognised by neither Bezeq nor WIK.   This bears no resemblance to what 

happens in the Norwegian model or in Bezeq’s actual network (5 pair cables 

account for 2% of cable length; 5 and 10 pair cables combined account for 

around 20% of cable length – many 10 pair cables may in any case be used in the 

PDP to SDP network).   

The updated model 

Given the problems outlined above, we consider that using the output of the 

Danish model was not appropriate as a basis for estimating the copper cable 

lengths in the Israeli model.  We also note that a similar comparison may be 

possible with the Spanish access model but have not been able to provide such a 

comparison due to the lack of transparency in the publicly available model.  We 

note that WIK did not provide the corresponding ratio from that model in 

support of Bezeq’s argument despite having developed that model.  

WIK also criticises the approach for not being a genuine bottom-up approach.  

While this is the case, the following points should be borne in mind.  Most 

bottom-up models estimate a significant proportion of costs using methodologies 

which are not entirely bottom-up in nature.  For example, operating costs and 

many classes of capital costs tend to be estimated by using mark-ups (the issue of 

operating costs is further discussed below). 

The choice between methodologies needs to take account of a variety of factors, 

most obviously the information available.  We and the MOC have at no stage had 

access to Bezeq’s GIS information and while, in principle, we could have 

developed a true bottom-up model of the copper network we were certainly not 

in a position to examine Bezeq’s actual network to identify inefficiencies in that 

network.   

Furthermore, Bezeq’s observation regarding the similarity of cable length results 

from the secondary consultation model with those of the previous version 

presented in the primary consultation only appears to show the consistency of 

the two approaches.  Bezeq has previously argued that the factor of a 30% 
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reduction to Bezeq’s copper cables applied in the primary consultation model 

was not transparent.  Applying a different methodology now and estimating a 

similar result would appear to support the robustness of either method. 

However, we do accept WIK’s point that the adjustment made to the 

infrastructure where overhead is used does not apply to cable length.  The 

updated model has been adjusted to take account of the original estimate of 

infrastructure length when estimating the length of copper cables. 

Number of distribution points 

In terms of primary distribution points (PDPs), WIK argues that the model 

estimates too few PDPs (only […] instead of […]).  Both Bezeq and WIK further 

submit that the number of secondary distribution points (SDPs), is too low.  The 

assumption made in the model on the basis of four building per SDP is 

inaccurate.  With the SDPs being installed at the front side of the buildings, there 

should be as many SDPs as buildings, which would result in two buildings per 

drop.  Therefore, the model should rather consider two buildings per SDP with 

some buildings even requiring several SDPs.  Partner submits that the model 

should not use any PDPs as the MSANs have been moved closer to the 

customer in a fibre to the cabinet architecture that should make the use of PDP’s 

unnecessary. 

Both Bezeq and WIK submit that the number of PDPs should be […].  

However, Bezeq stated in response to the primary consultation (18th March) that 

the number of PDPs in its network is approximately […] and has more recently 

stated in an e-mail to the MOC, dated 12 June, that it has […] branching points 

with more than 50 pairs.  In light of these different figures we had previously 

assumed […] PDPs which at approximately two PDPs per MSAN appears 

realistic given the typical sizes of copper cables.  Given that the submission from 

Bezeq and WIK now is neither more detailed nor consistent with Bezeq’s 

submission in June, we don’t see any reasons to adjust the assumption.   

We note that the assumption of 4 buildings per SDP is sufficient for the cable to 

reach the relevant buildings.  We further outlined that the use of overhead cable 

is likely to result in a larger number of buildings per SDP given that cables can 

diagonally reach more than two buildings on either side of the road.  Given the 

significant overhead length in Israel, this is more than likely to compensate for 

the fact that some areas may not have two buildings next to each other.  We 

finally note that it is perfectly reasonable to lay separate drop cables from an SDP 

across the road to the far side buildings.  This is partly what constitutes the 

longer distance of copper cables compared to the length of the trench. 

As outlined before, any SDP’s that Bezeq may consider relevant in the context of 

cables deployed in a building are not relevant for the purpose of this model as 
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the cost of that cabling is covered by the owner of the premise. 

Utilization factors 

Bezeq and WIK submit that the assumed utilisation of some equipment is too 

high.  In particular, they argue that MSAN ports are considered to have lower 

utilisation at […]%.  This is what Bezeq uses as the final utilisation rate of the 

MSAN cards on their network.  WIK’s view is based on operational reasons and 

assumptions made in other models, such as the Luxembourg model, for which it 

states that a utilisation rate of […]% for MSAN ports as well as for Softswitches 

was assumed.  WIK moreover points out that the variation in the number of 

subscribers per node potentially leads to a portion of line cards not being used at 

all times.  Along with the lower line card utilization rate that WIK proposes, 

there is a significant need for further investment in line cards and other MSAN 

equipment.  WIK and Bezeq also submit that a lower utilisation is justified given 

an average growth of broadband lines of approximately […]%. 

NERA submits that the utilization factors used for the different network 

elements in the model are unrealistically low. NERA believes that a utilization 

rate for the uplinks of […]%, instead of 80%, would be more appropriate. It 

further submits demographic growth is slow and observable and that an operator 

has time to acquire additional cards as needed.  It therefore recommends a 

utilisation rate of […]% for MSAN cards, instead of the 90% currently used. 

The Israeli model uses a maximum utilisation rate of 90% for ports cards and 

80% for the uplink.  This is the same as considered in a model developed in 

Luxembourg, to which WIK refers as evidence for lower utilisation rates.  We 

assume that WIK has mistaken the maximum utilisation rate reported for the 

uplink from that model.  However, that utilisation rate is different from the one 

for port cards.  We further note that the effective utilisation of modelled MSAN 

equipment is far from 90%.  The effective utilisation is approximately 55%, 75% 

and 85% for the modelled MSANs in small, medium and large sites respectively, 

an overall weighted average of approximately 60%.  The modelled MSAN chassis 

therefore provides sufficient room for expansion and operational spares although 

we do not accept that an MSAN needs to be fully loaded with cards prior to 

those cards actually being required for the provision of services.  We further note 

that operational spares form one part of the costs considered under maintenance 

(see response on OPEX below). 

The low utilisation shown above also addresses the concerns raised in relation to 

the growth in subscribers referred to by Bezeq and WIK (although we note that 

we are unable to see a […]% growth in the number of subscribers in recent 

years).  Where such growth takes place, the model accurately estimates additional 

necessary equipment, either port cards or chassis.  The model also takes account 

of operational reserves by investing one year ahead of demand. 
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We do not accept NERA’s comment regarding the utilisation rate of uplinks at 

[…]%.  Network traffic can and does fluctuate and a utilisation rate near […]% is 

unlikely to allow for such variation to be dealt with in the network without 

notable disruptions.  We therefore consider the utilisation rates used in the model 

as reasonable. 

BRAS equipment 

WIK criticises the model for not considering the cost associated with customer 

authorization in accessing the NGN network. WIK, however, does not provide 

an estimation of this cost though.  We assume that this relates to costs of BRAS 

as also highlighted by Bezeq in a second response. 

We note that Bezeq has never listed BRAS equipment as part of their core 

network equipment, nor indeed has it previously stated that these would be 

required.  We previously assumed that the BRAS function would be performed 

by the ISP but accept that Bezeq would also need to have customer 

authorisation/BRAS functionality in its network. 

In order to include the functionality we now refer to Bezeq’s MPLS contract that 

considers an additional module for its […] chassis that provides this 

functionality.  The module will be considered at the level of IP edge routers. 
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Costing 

The following sections outline any comments received in relation to the costing 

assumptions made in the model.  These relate to mark-ups, unit costs and 

calculations made in the costing section of the model. 

General comments 

WIK submits that the model does not consider the investment in a Network 

Management System (NMS). For the Luxembourg model, Frontier estimated a 

NMS investment value of 3,750,000 €.The Israeli model assumes that the cost of 

the NMS is treated as OPEX and is therefore included in the relevant mark-ups. 

Yet WIK argues that it is not appropriate to treat CAPEX (as the NMS 

investment) as OPEX.  Bezeq also believes that the cost of the NMS should be 

included in the model. 

With regards to NMS, the Swedish and Danish models provide a functional 

analysis of labour and non-labour accounts whereas a straightforward mark-up 

approach is used in the Israeli model.  For example, in the Swedish model, of the 

total amount of 202 million SEK included for Network Management System 

costs, only 45 million SEK is an in-house staff cost with the remainder being an 

(annualised) systems cost. 

We also note that while NMS costs are not explicitly shown in the secondary 

consultation model, when the operating costs in the updated model are 

compared to those in the Danish and Swedish models (inclusive of network 

management costs) on a reasonably equivalent basis, the figures in the updated 

model are actually higher (this is discussed further below).  We finally refer to 

Bezeq’s equipment contracts which clearly show the network management assets 

are included free of charge.  We therefore believe that that part of NMS costs 

related to annualised systems cost should be removed and hence that NMS costs 

in the model are currently overstated.  However, we accept the argument that 

NMS costs should be shown in a more explicit way in the model.  This issue is 

addressed below in our response regarding OPEX. 

Trench, duct and overhead costs 

WIK submits that the model inappropriately considers “unknown Israeli 

operator sources” and no relevant international benchmarks for trenching costs. 

Overall, it considers that the costs are too low. 

Bezeq argues that the model inappropriately uses an increased lifetime of the 

overhead network from 12 to 20 years. 

Bezeq also points out that the duct costs are divided by two, without giving an 

explanation. Furthermore, Bezeq submits that there is no explanation why the 
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cost of the route per km in the access segment is NIS 178,100/km and the cost 

of the route in the core segment is 132,000/km.   

[…] submits that the methodology used to calculate trenching cost uses data 

selectively to reduce the capital costs.  Both […] and […] claim that although […] 

had provided their data on trenching cost, the model did not use it.  The cost 

used instead was based on international benchmarks and was significantly lower 

than […]’s cost.  The latter would have reflected the true situation in the industry 

in Israel. 

In relation to trench and duct costs, we note that the Ministry has extensively 

reviewed available information from benchmarks and information specific to 

Israel, including Israeli operators as well as PWD.  While some of this 

information may not be available to all respondents, the Ministry has satisfied 

itself that such information appears to be most relevant for Israel and considers 

the costs applied in the model as appropriate. 

[…]’s claim that the model has not used the information it provided on its trench 

costs is incorrect.  In fact the estimated trench price consists of four elements: 

 trench and restoration cost (provided by […]) accounting for 91% of 

the modelled distance; 

 horizontal drilling charge (provided by […]), accounting for 9% of the 

modelled distance; 

 a cost per metre for permits (30 NIS); and 

 cost for manholes (on average 21 NIS per metre). 

As mentioned earlier, these costs appear reasonable (although potentially on the 

high side) in comparison to benchmarks available in Israel.  As mentioned 

before, the Public Works Department (PWD) in Israel quotes for excavation 

works at a rate of 40NIS per meter.  This is significantly lower than costs quoted 

by operators, even if taking account of the fact that operators may need to 

resurface after having dug and filled a trench. 

Bezeq’s submission in relation to the unit cost applied to trench in the access 

network is misleading.  It is clearly visible from the infrastructure calculation in 

the model that the same price (NIS 178,100/km) is applied to both, access and 

core network trench.  The unit cost Bezeq is now referring to is an implied cost 

per km of access trench after sharing with the core network and HOT is taken 

into account. 

The pole asset lifetime is based on information provided in other models (Spain, 

Sweden and Norway).  We believe that this is reasonable given the very low 

likelihood for poles to actually be replaced.  There is substantial anecdotal 

evidence from operators in Israel, suggesting that poles are rarely replaced and 

that corresponding infrastructure currently used was erected much earlier than 20 
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years ago.  We note that information that would suggest otherwise, such as a 

comparison of net book and gross book values of poles from Bezeq accounts, 

was not provided. 

In relation to the cost of duct bores we note that the costs applied to duct bores 

have not changed.  The secondary consultation model explicitly specifies the 

number of duct bores whereas the primary consultation model previously 

considered two ducts by default.  The costs of ducts in the primary consultation 

version of the model were therefore expressed on the basis of a cost per km per 

duct pair.  This has been divided by two to be applied to individual ducts 

modelled in the secondary consultation version of the model. 

We note that the cost of duct was revised to consider information provided by 

the PWD on the cost of 13.5 PE pipes with a 50 mm diameter, consistent with 

the duct specification provided by Bezeq.   

Cost of copper cable 

Bezeq and WIK submit that the cable costs considered in the model are too low.  

This is because according to WIK, the costs are meant to include installation 

costs.  However, WIK claims that the prices in the model are too low to include 

installation.  Some costs considered (e.g. from the Spanish model) do not include 

splicing, but are used as benchmarks for investment costs including installation.  

As a result, WIK submits that the installation costs are inadequate.  The 

respondents further argue that benchmarks considered refer to buried cables and 

that ducted cables are more costly and should have instead been used.  Finally, 

respondents were unclear about the reasons for changes in the copper price in 

the last version of the model. 

WIK and Bezeq also submit that – contrary to the primary consultation model – 

there is no breakdown of costs into equipment and installation and that the 

investment prices for aerial and underground cables are now the same and ask 

for an explanation. 

WIK further submits that the lifetime of copper cables is assumed to be too long 

and on the grounds of shorter lifetimes being used in other models and that the 

Bezeq network is in the process of transitioning to FTTH which according to 

WIK would support an even shorter lifetime. 

WIK finally submits in relation to the scrap value applied in the model that: 

 the scrap value has not been discounted; 

 it does not consider dismantling costs; and  

 scrap values should not be included in a LRAIC cost model. 
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WIK submits that the copper prices considered in the model are for buried 

copper whereas the prices used in the model should refer to ducted copper. It 

also states that the figures for Norway are for buried copper and are hence, in 

WIK’s view also too low.  Bezeq questions the use of benchmarks and believes 

that its own figures should be used.  In addition, it states that it is very important 

to have a breakdown of costs into equipment and installation, despite the fact 

that the data it provided (Network Costs 1, Section 3) contains no such 

breakdown.  These issues are addressed in turn below. 

In the course of undertaking this study we have examined a large number of 

bottom-up fixed models.  As part of this we have also included the Spanish 

model to get as broad a perspective as possible on a range of access related 

issues.  This has resulted in a number of changes being made in the secondary 

consultation version of the model, including the costs of fibre cables.   

With respect to the particular issue regarding the copper cable costs in the 

Spanish model (buried vs. ducted cable) identified by WIK we accept that the 

wrong information was used.  However, we note that WIK’s description of the 

correct information set would appear to include duct installation itself. We note 

that the information set now referred to by WIK implies costs which are 

considerably higher than in both the Norwegian and Danish model as well as 

other confidential information we have available. 

In respect of jointing costs, in developing the model consideration was given to 

the issue raised by Bezeq (joints in the middle network).  We therefore looked 

closely at other models, including those in Denmark and Norway.  In both cases, 

there is no separate cost shown for such joints indicating that their costs are 

already included in installation costs.   

In respect of the Norwegian model, WIK’s observation is incorrect.  Although 

the copper price referred to is for buried cable, an examination of the network 

deployment sheet shows that a significant proportion of the network is in tubes 

(ducts) and the copper price, inclusive of installation, refers to tubes.  It can also 

be noted that the price for aerial cable, including installation, is in most cases 

similar but somewhat higher in both the Norwegian and Spanish models 

(generally 8-10% in the Norwegian model and 20% in the Spanish model), 

further indicating the appropriateness of the Norwegian data.  

In regard of the difference in costs between ducted and aerial copper cable, the 

model made available during the primary consultation distinguished between the 

two because input data was used from the Swedish model.  Since both ducted 

and aerial cables are used in that model and since the price of the two differ it 

was thought appropriate to make a distinction in the MOC model. 

However, while earlier versions of the Swedish model used copper cable, more 

recent versions of the model are based on fibre and hence, the input data from 

the Swedish model was not used in the version of the MOC model made 
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available during the secondary consultation.  As an alternative, input data from 

the Norwegian model was used.  The costs of ducted/buried and aerial cable 

appear similar in that model and for this reason and also because aerial cable is 

not used in Denmark a distinction between ducted and aerial cable was not made.   

We note, however, that some differences between aerial and ducted copper cable 

are apparent, in the Spanish model also reflecting the comment received from 

WIK regarding the differentiation of buried and ducted cable in that model.  The 

updated Israeli model has therefore been has been modified to distinguish 

between the cost of ducted and aerial copper cable. 

A further issue raised by both Bezeq and WIK is the fact that a distinction is not 

made between the cost of the copper cable itself and installation costs.  In some 

respects it appears somewhat surprising that Bezeq and WIK raise this issue since 

the data provided by Bezeq on copper and fibre prices makes no such distinction 

([…]) although data provided by Bezeq on routers ([…]) does distinguish 

between equipment and installation costs.  In fact most models do not show 

cable and installation prices separately and we only have access to one data set 

which provides a clear and plausible distinction between copper cable and 

installation costs.  This data set is for a model which is not in the public domain 

and is further discussed below. 

The reason Bezeq’s copper data was not used is that on those occasions where 

we have been able to make comparisons with other sources of data with an 

internal labour component, either from Israel itself or from other jurisdictions, 

Bezeq’s prices have compared extremely unfavourably.  As an example, consider 

optical fibre prices.   It was noted that Bezeq’s prices are far higher than those in 

other models.  One possible explanation was that the cost of acquiring fibre was 

much higher in Israel.  Hence, we obtained a quotation for fibre prices, before 

installation.  At the time the comparison was made, it was found that in some 

cases the price of fibre in Israel is higher than in other models and in other cases 

lower.  For example, the most recent version of the Danish model actually uses 

slightly cheaper fibre prices than in the current model for most fibre sizes.  

However, the prices quoted for Israel after taking account of installation were far 

lower than those provided by Bezeq.  The source of the significantly higher costs 

would therefore be in the labour cost of deploying the fibre.  However, it is 

unreasonable to assume that such costs would be significantly higher in Israel 

compared to Western European countries.  The model therefore considers 

alternative sources for copper prices.  Likewise figures from most jurisdictions - 

although apparently not Spain - suggest that Bezeq’s copper prices inclusive of 

installation are not those of an efficient operator.  Regarding the breakdown of 

costs between copper and installation we do have information on this point, 

however, this is not in the public domain.  We simply note that this information 

does not support Bezeq’s arguments that its copper price should be used.  

In relation to the appropriate lifetime of the copper assets we believe that the 
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submissions made are unjustified.  From a theoretical perspective, any transition 

towards FTTH would tend to suggest that an MEA approach might be 

appropriate under which a fibre valuation would be used with downward 

adjustments for the inferior service characteristics of copper as well as its higher 

maintenance.  While one can reasonably state that the downward adjustments for 

service potential would be significant the precise calculation would be extremely 

subjective.  Hence, we believe it is much better to have a copper based model 

with existing copper lifetimes.  This approach is consistent with most other 

models.  In some cases copper lifetimes are slightly shorter or in one (Norway) 

significantly longer. 

Two further considerations should also be borne in mind. 

 Firstly, the NBV/GBV ratio in Bezeq’s asset base for copper is likely to be 

low, meaning that in practice the impact of using a lower asset lifetime on 

Bezeq’s accounts would be limited.  On the other hand, a bottom-up model 

would be distorted by the assumption that all assets are new. 

 Secondly, making an adjustment to asset lives without taking account of the 

inferior service characteristics of copper would result in an increase in the 

copper cost.  However, it is often argued that copper values should actually 

be downward adjusted. In a report for ECTA19, WIK explains in more detail 

why such an adjustment should be considered.  WIK argues that the FL-

LRIC cost standard is no longer appropriate to be applied for the copper 

access network for a number of reasons, such as: 

 Copper is no longer the modern equivalent of a fixed-line access 

infrastructure; 

 Demand for copper is declining;  

 No newly entering operator would invest in a copper-based access 

network anymore; and 

 Given the actual lifetime of the copper access network and its status of 

depreciation, applying FL-LRIC would lead to a (significant) over-

recovery of costs for the network owner. 

WIK thus proposes that the correct way to model the cost for a copper access 

network should be SRIC+20.  In the absence of an independent estimate of 

SRIC+, cost on the basis of HCA might be a default solution (since copper 

                                                 

19  WIK Report - Cost Methodologies and Pricing Schemes to Support the Transition to NGA 

(released December 2011): 

http://ectaportal.com/en/upload/File/Reports/WIK_Cost_Methodologies_Final_Report.pdf 

20  Short run incremental costs 
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assets are heavily depreciated this is likely to result in significantly lower unit 

costs than forward looking LRIC).  WIK’s arguments, outlined above, would 

suggest that the price of copper should be lower than in the model.  It is 

therefore somewhat surprising that it now is arguing for an adjustment which 

would have the opposite effect. 

In respect to scrap values, the concerns raised in WIK’s response appear to be 

unjustified.  The model takes account of both real increases in the value of the 

copper and the discounting of that value when estimating the scrap value to be 

taken into account in the network costing.  This can be seen by examining the 

formulas in Columns Q and R of ‘Cost Annualisation’.  The low figure of 5% 

used in the model is a net figure after taking account of such costs as dismantling.  

Finally, it is unclear why factors that impact the value of an asset and hence its 

long run incremental costs should not be taken into account in the estimation of 

LRAIC. 

Cost of fibre cable 

[…] argues that the assumptions used in the model overstate the costs of optical 

fibre compared to current quotation prices in Israel. Fibre offered by Taldor, a 

major provider that, it believes, also supplies Bezeq, charges a lower price than 

the price used in the model. 

WIK and Bezeq argue that, as the trenches in the model are not large enough, a 

DWDM platform would be needed. WIK further submits that the fibre cables 

are not long enough. Bundling all fibres in jointly used trenches is feasible in 

theory. For this to work, the cables must be joined each time. This causes 

jointing costs which the model does not account for. WIK also argues that, from 

a resilience perspective, it is recommended to use separate cables and separate 

trenches for different network hierarchy levels. Finally, WIK argues that the 

model uses a computation method for the fibre requirement that is not 

transparent. 

WIK also submits that the splicing cost mark-up calculated for the 48 fibre cable 

is not applied to the 24 fibre cable. But the cost of fibre splicing is substantial (as 

opposed to the cost of copper splicing, which is much smaller). 

In addition, WIK argues that the model under-dimensions the number of fibres 

required.  In its view, given the assumptions in the model, 339 fibres would be 

required on links between the MSANs (from the municipality boarder) and 

Aggregation Switches. 

Bezeq argues that the model underestimates the number of joints by omitting all 

the joints located in the middle of the network. 

The updated model is adjusted to also take account of the data provided by […] 

as further quotation for the Israeli market which is actually the price paid by […].  
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This figure is slightly lower than the one previously used in the secondary 

consultation model. 

As outlined earlier, we consider the size of trenches and bores sufficient for 

installing the required number and sizes of cables with sufficient space being 

available for additional cables installed in sub-ducts.  As such, we do not believe 

that DWDM equipment would be required given the density of the modelled 

network as a result of the modelled nodes and size of Israel.  We note that the 

methodology for estimating the cable sizes is clearly set out in the model.  It is 

unclear what other level of transparency is sought.  Specifically, the 

‘Infrastructure’ sheet Row 134 onwards determines the type of fibre cable needed 

based on the number of fibres required, including a utilisation adjustment (a 

maximum utilisation assumption of 70% is used) and taking account of fibre 

resilience requirements (in all cases it is assumed that fibre resilience is required) .  

Further the methodology looks at the ratios of the numbers of connecting 

equipment types and the number of separate routings.  For example, between the 

MSANs and two aggregation switches the routing is split into two parts.  Firstly, 

there is the routing between the MSAN and the municipality boundary – in this 

case it is assumed that each route is separate.  Hence, the requirement for 2 fibres 

per route and the utilisation factor of 70%, 2 x 2 / 0.7 fibres are required.   

Secondly, there is the routing between the municipality boundary and the 

aggregation switch.  In this case the number of routings is determined as the 

MSAN locations / (average of municipalities and aggregation switch 

locations) / (average routings per aggregation node (3)) x (resilience factor 

(2)) x (requirement of 2 fibres per route). 

The calculations then add requirements for MSAN to aggregation nodes on the 

primary network together with cable requirements for other functions in the 

network (Aggregation to IP Edge, IP Edge to IP Core).  The numbers of fibres 

in each case are based on the number of links estimated between the relevant 

equipment, taking account of resilience and utilisation requirements.   

It can be noted that our figures are very different to those calculated by WIK.  

While we accept some of the logic of WIK’s arguments in relation to the links 

from the municipality to the Aggregation Switch we most certainly do not accept 

its view that 339 fibres would be required on links between MSANs and 

Aggregation Switches. 

The basic problem with WIK’s view is that it takes no account of the fact that 

there would be many different routes between MSANs and Aggregation Switches 

and that while there would be route sharing at some stage it would not occur to 

anywhere near the extent WIK argues.  The model assumes that between 

MSANs and municipalities there would be no sharing between routes (in fact 

some limited route sharing is assumed for splicing purposes but this would have 

no impact on the number of fibres needed).  It further assumes that at each 

municipality the fibres from the MSANs connecting to the municipality would be 
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joined up.  Finally, it assumes that from municipality to the aggregation switch 

there would be no further sharing with links from other municipalities. 

We consider the assumption of separate routes from the MSANs to the 

municipality is reasonable, although there may be a small degree of sharing in 

practice, but recognise that there would be some sharing of routes from the 

municipality to the aggregation switch.  However, the degree of sharing would 

not be nearly as great as assumed by WIK which appears to assume that all 

routes from MSANs to aggregation switches are effectively shared.  This is 

clearly an extreme and highly unrealistic assumption given the fact that MSANs 

are likely to be scattered around any given aggregation switch.  It simply does not 

make sense to assume that MSANs located to the north of an aggregation switch 

would use the same cable as those located to the south of an aggregation switch.   

Usually, the routes from the MSANs to the aggregation switches arrive along 

different roads and from different directions.  This is reflected in the assumption 

of the model that on average, there are three trenches leading to an aggregation 

switch.  Logically, the number of fibres in each trench is significantly lower in a 

real-world trench than in WIK’s hypothetical network. Consider for example, the 

town of Metula in Northern Israel: the trench going there clearly does not 

contain the same number of links that WIK would suggest.  However, WIK 

suggest that the cable thickness it calculates occurs for the entire length of 

unshared primary trench network i.e. including the road to Metula and other 

roads to smaller or remote municipalities. This suggests that their fibre 

requirement is excessive. 

The updated model takes into account the sharing which takes place between 

MSANs and aggregation switches.  In practice the degree of sharing would 

depend on the location of MSANs relative to the aggregation switch and also are 

on the road network in a given area.  We have therefore developed stylised 

assumptions, which are as follows: 

- Separate links are provided between MSANs and aggregation switches up 

to the municipality.  In each case two links are provided to support 

equipment resilience; 

- At the municipality the links from MSANs passing through that 

municipality are combined; 

- Within each aggregation switch area there are 2 rings.  In some cases the 

rings have 4 nodes, in each case including the aggregation switch, and in 

some cases one of the rings has 4 nodes while the other has 5; 

- There is a main route around the ring and a back-up route thereby 

allowing route resilience; 

- There are links connecting each aggregation switch to another. 

Under these assumptions the fibre requirement is higher than in the secondary 
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consultation model but significantly lower than under WIK’s calculations.  

Further, the requirement varies both between the MSAN and municipality and 

the municipality and aggregation switch but also on different links between the 

municipality and aggregation switch. 

We accept that some limited routes may require the use of repeater equipment.  

We have now included such equipment on 2 of the links between core router 

sites (Jerusalem to Haifa and Haifa to Tel Aviv).  We have also assumed that 

repeater equipment is required on links between 4 edge router to core router 

sites. 

The secondary consultation model assumed that a fibre joint is required every 

two kilometres.  Given the large number of joints required, effectively one for 

each MSAN location and other equipment locations, this results in insufficient 

joints.  The updated model has been adjusted to address this comment made by 

WIK.  Effectively we now assume that one joint is required for every km of fibre 

cable. 

We further accept that the calculation applied to 48 fibre cables was not 

accurately applied to the 24 fibre cables and have corrected for this.  The updated 

model has been adjusted to add a fibre jointing cost to the per km price of fibre.  

Finally, we note that the model now distinguishes between splicing costs by size 

of cable. 

Cost of distribution points 

Both WIK and Bezeq argue that the material and installation costs are too low. 

This is because values from the Norwegian model are used for benchmarking 

purposes. However, the number of customers served by a PDP is materially 

lower in Norway, allowing PDPs to be smaller and therefore less costly. They 

therefore conclude that values for small PDPs in Denmark, which serve more 

customers and are therefore more costly, would be better. Particularly Bezeq 

raises concerns with the way the model calculates the cost of the PDP by 

averaging a very small cost of a Norwegian PDP (108 NIS) with a significantly 

higher cost of a Danish PDP (3,064 NIS). 

Bezeq criticises that the model only takes into account the cost of the panel 

envelope and neglects the cost of the core of the panel.  WIK and Bezeq also 

claim that the investment value of an SDP is too low: The secondary consultation 

model version uses a value which amounts to one third of the value used in the 

primary consultation version. They argue that this seems highly implausible. 

Partner submits that the costs of distribution points are exaggerated. They point 

out that with MSANs moving closer to customers’ homes, the need for branch 

points is lower than assumed in the model. 

It is recognised that the cost of PDPs should reflect the size of PDPs in Israel.  
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We further note that there are significant differences in the PDP equipment costs 

between Denmark and Norway.  This reflects the fact that different types of 

PDPs are used in these countries.  Norway as an additional benchmark has 

specifically been added to the model after considering responses to the primary 

consultations concerned with the limited number of benchmarks and also taking 

into account the differences between the requirements for branching points in 

Israel and other countries (in Israel, relatively small branching points are required 

as confirmed by Bezeq).   

However, we do not accept that either of these equipment costs are nonsensical.  

This is because the lower equipment costs now criticised by Bezeq as being 

nonsensical are in fact similar to the costs that Bezeq provided for its branching 

point (108NIS according to the Norway model, 138NIS according to Bezeq’s 

submission).  Bezeq’s criticism may result from a misunderstanding of the costs 

taken into account in the model.  We therefore wish to clarify that the total costs 

of PDP and SDP always consist of equipment and installation costs as can be 

easily verified in the model. The model has previously not used the information 

provided by Bezeq because of the very coarse breakdown between different types 

of branching points.  In particular, all branching points up to 50 pairs are 

included together.  While the resultant equipment price appears reasonable the 

implied installation cost appears implausibly high and is certainly out of line with 

international benchmarks.  We therefore continue to apply international 

benchmarks for installation costs but have adjusted the costs of PDPs to reflect 

those that Bezeq submitted. 

Looking specifically at the SDP cost four points should be made.   

 Firstly, the secondary consultation model has a much larger number of 

SDPs than the primary consultation model and hence the SDP 

equipment cost should be cheaper. 

 Secondly, the model uses information from both the Danish and 

Norwegian models, whereas the previous model was just based on the 

Danish model (where equipment costs in this instance are higher).  

Again, this was done to reflect considerations made with regards to 

previous consultation responses concerning the number of benchmarks 

considered in the model and differences between different types of 

SDPs. We recognise that the equipment cost in the Norwegian model 

appears low.  However, we note that information based on another 

network operator in Israel suggests similarly low equipment costs. 

 Thirdly, we recognise that there is a rationale for using Bezeq’s actual 

equipment costs but for the reasons stated above we consider its 

installation costs to be unrealistic for small SDPs. 

 Fourthly and crucially, by far the largest part of SDP cost is the 

installation cost of SDPs, not the equipment cost itself.  While the 
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modelled installation cost is based on international benchmarks we note 

that adjusting Bezeq’s information to take account of the smaller 

number of cables per SDP, the installation costs becomes somewhat 

similar to those considered in the model. 

MSAN costs 

Bezeq submits that the model wrongly assumes a cabinet cost that is lower than 

Bezeq’s costs and those considered in benchmarks and that the lifetime 

assumption for MSANs is excessive.   

Partner submits that they see no reason why the maintenance costs of the 

telephony cards (POTS) should increase over time.  Instead, they refer to the 

assumption on the maintenance costs of VDSL cards, where the maintenance 

costs decreases with time, and propose that this should also be the case for the 

costs for POTS. 

The cabinet costs now criticised by Bezeq is based on Bezeq’s information and 

one other operator in Israel.  The model attaches some weight to the information 

provided by the other operator although less than attached to Bezeq’s 

information. 

We note that the lifetime of MSANs is based on Bezeq’s own information.  The 

workbook […] submitted by Bezeq in August 2012 shows a lifetime for MSANs 

of […] years. 

We note that maintenance costs for POTS cards are the same as for VDSL cards 

and does not increase over time. 

OPEX 

A number of comments received in response to operating expenditures were 

made arguing for either lower or higher costs to be considered in the model.   

Bezeq argues that the calculation of network maintenance results in figures which 

are far too low.  In particular, it notes that the Danish model comes to a network 

maintenance cost of 700 million NIS, compared to only 280 million in the Israeli 

model based on the mark-ups used.  Furthermore, Bezeq claims that the 

overhead costs used in the model are too low because the model doesn’t calculate 

the overhead costs of the company to calculate the overhead ratio as an uplift 

factor, but instead uses the overhead ratio from other models.  Bezeq also points 

out that the primary consultation model relied on one single mark-up.  Although 

this mark-up was split up for the secondary consultation version, it amounts to 

the same total OPEX cost.  Bezeq sees this as proof that the two different mark-

ups were artificially constructed.  Bezeq submits that the real estate cost in the 

model is assumed to be NIS 7 million when in reality Bezeq reported real estate 

costs of NIS 160 million in its financial statements.  Bezeq refers to a quote from 
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the Danish regulator to point out the fact that it is not the level of the overhead 

mark-up which is important, but rather the actual value of the overhead costs.  

WIK and Bezeq also point out a cell link error in the spreadsheet which leads to 

an underestimation of OPEX. 

NERA argues that the OPEX/CAPEX ratios assumed in the model are too high.  

This is because the failure rates of MSANs, aggregation switches and routers are 

in reality low.  The need for full-time employee technicians is therefore limited.  

Hence the maintenance cost is much smaller in reality than in the model.   

NERA submits that the model uses benchmarks for the estimation of the 

OPEX/CAPEX ratios but that these ratios are highly country-specific. NERA 

therefore argues that the Israeli network cannot be compared to Scandinavian 

countries and that using international benchmarks should be avoided and instead, 

one should take a bottom-up approach using information from efficient Israeli 

operators. 

NERA estimates that on average there would be one fault per MSAN every two 

years.  This is based on information provided by […].  From this the average 

MSAN failures per day can be calculated.  NERA assumes that on average it 

takes 8 hours for a fault to be fixed, the largest part of which is travelling to and 

from the site ([…] hours).  Using an assumption of 300,000 NIS per engineer, 

inclusive of vehicle and tools, allowing an uplift for training, supervision etc. of 

around […]% and with assumptions about holidays and training the maintenance 

cost can be calculated.  To this are added spares costs, vendor technical support 

producing a figure of […] million NIS, which is equivalent to […]% of operating 

cost.  Of this, only […] million NIS relates to engineering maintenance costs and 

only […] FTEs are needed.  NERA makes reference to the Belgian model which 

uses a similar approach in support of its bottom up example. Cellcom adds that 

the operating expenses must be lower in Israel than in Scandinavia as the 

distances between the MSANs are smaller and the technicians therefore need to 

spend less time travelling. Moreover, they point out that the labour cost in Israel 

is significantly lower than in Scandinavia. 

TASC and HOT, in this respect, submit that the numbers that are assumed to be 

taken from the Swedish and the Danish model are actually higher than the 

numbers that are used in the model.  For instance, both the costs of maintenance 

for trenches as well as the costs of maintenance of ducts are 2% in the latest 

versions of the Swedish and the Danish model but only 1% in the cost model.  

Moreover, both TASC and HOT claim that calculating maintenance costs as a 

percentage of the components’ value create an unnecessary linkage between price 

and maintenance costs. 

For passive infrastructure (trenches and ducts), both NERA and Cellcom argue 

that the model overestimates the maintenance costs for underground 

infrastructure.  This is because infrastructure repairs are very rare and most costs 

are caused by a third party.  In addition, the maintenance of underground 
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infrastructure is independent of network size.  NERA thus suggested in the 

primary consultation to use information based on Cellcom’s network and their 

failure rates.  NERA argued that the size of the network does not play a role as 

most network faults happen because of accidental damage by third parties and 

the cost of repairing the damage can therefore in most cases be recovered.  

NERA argues that in assuming that the operator is efficient, it must also be 

assumed that the operator can recover the damage costs from another third 

party.  NERA submits that the 1% OPEX/CAPEX ratio substantially overstates 

the cost of maintaining underground infrastructure.  Finally, both NERA and 

Cellcom submit that the model fails to take into account the relationship between 

CAPEX and OPEX. They argue that when investment declines, the maintenance 

costs have to decline as well.   

Response to Bezeq comments 

We find that Bezeq’s comparison suffers from three major problems: 

 Firstly, the figure of 280 million NIS (the actual figure in the secondary 

consultation model 284.5 million NIS) relates to the operating costs 

associated with the core network, inclusive of MSAN costs.  However, 

Bezeq has apparently not taken into account the operating costs associated 

with the access network, which were 104.85 million NIS. 

 Secondly, Bezeq has not taken account of some important differences in the 

costs covered in the secondary consultation model and the Danish model.  

One important difference is that the Danish model includes operating costs 

associated with CPE whereas the secondary consultation model does not.  

Given Bezeq’s concern about the omission of these costs it is surprising that 

it did not take this factor into account in its comparison.  Assuming an 

exchange rate of 1 DKK = 0.64 NIS these operating costs account for 144 

million NIS in the Danish model.  A further smaller difference between the 

two models is the inclusion of colocation and point of interconnection costs 

in the Danish model, reflecting the fact that this model prices co-location 

services.  These costs amount to approximately 13 million NIS.   

 Thirdly, Bezeq has not taken account of differences in local loop length 

between Israel and Denmark.  We find this omission particularly surprising 

given: the fact that this point was clearly explained in our response to 

Bezeq’s questions after the oral hearing.21  In response to a corresponding 

question, we stated that a significant proportion of the maintenance takes 

                                                 

21  Operator questions regarding the bottom-up Bitstream model, sent to stakeholders by the MOC 

Director-General on 10.4.2014. 



Redacted Version November 2014  |  Frontier Economics 45 

 

  

 

place in the access network which is much less extensive in Israel than either 

Denmark or Sweden.  We provide below a comparison of costs in the two 

models before adjustments:  

 

We provide a comparison of what the respective costs would be, taking account 

of the second and third issues considered above.  In respect of NTP and 

colocation costs we have simply assumed that the costs in Israel would be the 

same as in Denmark.  This assumption is illustrative to make a fair comparison of 

operating costs.  In respect of the third assumption, we have adjusted the figures 

in the secondary consultation model to take account of the different lengths of 

the two access networks and also core networks.  In the secondary consultation 

model, the infrastructure length of the gross access network is 28,279 kilometres 

whereas that in the Danish model is 151,717 kilometres, including trench from 

the SDP to NTP (a significant part of which is the responsibility of the property 

owner in Israel).  The table below adjusts for the two factors above and shows 

what the operating cost would be if the modelled network were as long as that of 

Tele Denmark’s. 

 

Under these assumptions the operating costs in the secondary consultation 

model would be almost 50% higher than those in the Danish model.  Since the 

two networks differ significantly from one another most notably in respect of 

access length this most certainly does not mean that opex costs in the model are 

 MOC Model

DKK NIS NIS

DSLAM and OLT 299.52                  191.69            169.93    

Aggregation Switches 32.56                     20.84              13.54      

Edge Routers 50.09                     32.06              2.08         

Distribution and Core Routers 20.13                     12.89              3.08         

IMS and MGW 69.61                     44.55              32.96      

International Gateway 0.17                       0.11                 Partially included

Common Site Costs 65.82                     42.12              44.39      

Transmission Costs 143.59                  91.90              18.55      

NTP 194.26                  124.33            Not included

Access Trench and Duct 39.68                     25.40              39.95      

Copper Cable 68.99                     44.16              57.93      

Access Fibre Cable 19.11                     12.23              0

PDPs, SDPs, Jointing 15.90                     10.18              6.97         

Colocation Space, POI etc. 20.21                     12.94              Not included

Total 1,039.66               665.38            389.38    

Danish Model v 4.23

 

Adjusted 

Bezeq

DKK NIS NIS

DSLAM and OLT 299.52                  191.69            169.93    

Aggregation Switches 32.56                     20.84              13.54      

Edge Routers 50.09                     32.06              2.08         

Distribution and Core Routers 20.13                     12.89              3.08         

IMS and MGW 69.61                     44.55              32.96      

International Gateway 0.17                       0.11                 -           

Common Site Costs 65.82                     42.12              44.39      

Transmission Costs 143.59                  91.90              18.55      

NTP 194.26                  124.33            143.64    

Access Trench and Duct 39.68                     25.40              214.34    

Copper Cable 68.99                     44.16              310.78    

Access Fibre Cable 19.11                     12.23              -           

PDPs, SDPs, Jointing 15.90                     10.18              6.97         

Colocation Space, POI etc. 20.21                     12.94              12.93      

Total 1,039.66               665.38            973.20    

Danish Model v 4.23
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far too high, although it does suggest that it would be reasonable to further 

reduce the opex costs for the Israeli access model to some extent (a conclusion 

which is reinforced when a comparison is made with the Swedish model).  

However, it does strongly support the view that any inferences drawn from the 

Danish model of the kind Bezeq has made are fundamentally wrong. 

As suggested above, comparisons of this kind need to be treated with caution for 

a number of reasons.  For example, the distribution of costs between different 

parts of the network is different in the Danish model, most obviously for 

DSLAM/OLT’s and in the allocation between access infrastructure and core 

infrastructure.  In respect of the former the operating cost is somewhat higher in 

the Danish model.  A major reason for this is that the model allocates a 

proportion of access network to DSLAMs and OLTs rather than to access 

infrastructure.  Without this allocation the DLSAM and OLT costs in the Danish 

model would fall to 158 million NIS.   

It can also be noted that the operating expenses for core transmission (duct, 

trench, optical fibre and limited use of DWDM) in the Danish model are actually 

higher than for infrastructure in the access network (access trench and duct, 

copper cable and access fibre cable) despite the fact that the access network is 

many times longer than the core network.   In our view one would expect that 

the dominant factor driving infrastructure operating costs is length, in addition to 

which we would expect copper cable costs to be higher on a kilometre basis than 

those for optical fibre.  For these reasons we believe the distribution of operating 

costs in the Israeli model is realistic. 

If operating costs are compared on a like for like basis (assuming that the Israeli 

access network were as long as that in Denmark) then they would be significantly 

higher in the Israeli model.  Given that wage levels are higher in Denmark and 

the network is less concentrated one would reasonably expect the opposite to be 

the case.   

In addition to the comparison with the Danish model, we carried out a similar 

comparison with respect to the Swedish model, where the number of subscribers 

is broadly comparable to the number in Israel.  This showed that once account 

was taken of costs included in the Swedish model but excluded in the Israeli 

model and of differences in network length, the Israeli model’s operating costs 

would be approximately 30% higher than those in the Swedish model mainly as a 

result of differences in assumption relating to access network infrastructure. 

WIK/Bezeq 

We have examined the issue developed (Network Costs (All Years), Cells S467-

AD470) and have corrected the formula. 

NERA - MSANs 
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In relation to NERA’s submission, we note that its modelling based on the 

assumed number of faults and failures is based on a significant number of 

assumptions, including the following: 

 the number of faults per piece of equipment; 

 the time required to repair faults, including travel time; 

 the location of fault centres; 

 the working practices of the company involved.   

It can be further noted that some of these factors are related to one another.  In 

respect of MSANs, NERA’s assumed fault rates are far lower than the fault rates 

in the Belgian model to which NERA refers as supporting its case.  Looking at 

both NERA’s assumptions and the Belgian model we believe that NERA’s 

assumptions are more plausible since:  

 they come from an MSAN manufacturer; 

 Cellcom’s actual experience shows a considerably lower fault rate than 

that the manufacturer’s estimate; and 

 the fault rates in the Belgian model are typically 1 for each major 

component. 

However, we find the evidence NERA has presented for time required to repair 

faults to be much less convincing.  In the first place an average travel time of […] 

hours to access a fault seems to be far too long.  It would, as NERA’s report 

suggests, indicate that there is a single repair centre for the whole of Israel.  

Further, it would appear to indicate that in some cases it would require rather 

longer than […] hours to reach a fault (this is because in many cases the time 

required to reach the fault would be much shorter than the average of […] 

hours).  Secondly, the assumption of […] hour to repair any fault appears 

optimistic and is certainly not consistent with information in the Belgian model 

which suggests timings differ significantly by type of fault. 

A further concern is that the three publicly available models which show engineer 

numbers for MSANs (or their equivalent) show much higher numbers than those 

suggested by NERA.  Thus, in the Danish model the figure is 267; the Swedish 

model considers 116 internal and 280 external and in the Belgian model, which is 

specifically cited by NERA, 275 in 2009 rising to 474 in 2014.  By way of 

comparison the figure estimated by NERA is only […], excluding supervisory, 

planning and management support.  We suspect that the difference arises for a 

number of reasons such as: 

 engineers need to be much closer to equipment than NERA suggests.  

This will give rise to much more downtime than NERA suggests; 
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 there will be changing shifts during the day;  

 there is undoubtedly the need for staff for planned maintenance and 

testing as well as dealing with ad hoc maintenance problems. 

In light of these considerations we believe that NERA’s submission provides 

further evidence that the operating costs in the model should not be increased as 

Bezeq argues.  However, we believe that the level proposed by NERA is 

inappropriate given the assumptions made.  We also note that the operating costs 

for MSANs needs to include a proportion of NMS costs which the estimate 

made by NERA does not include. This issue is further discussed below.  

NERA – Cable and Duct 

We have also examined NERA’s calculations for maintenance requirements for 

cable and duct.  Once again we believe that NERA overstates its case since, for 

example, third party costs in e.g. the Danish model are small compared to overall 

costs.  However, in this case the figures in both the Danish and Swedish models 

do provide considerable support for the view that maintenance costs are 

significantly overstated in the model for these parts of the network.  We note in 

relation to comments made by TASC that the ratios in the Danish and Swedish 

model are applied to different network elements (excluding digging costs). In 

comparison, the ratios applied in the secondary consultation model are applied to 

the total trench costs. 

Bezeq – Cable and Duct 

Bezeq argues that at present the maintenance cost per kilometre of poles is lower 

than that for underground.  This is a correct observation. However, our 

examination of other models, described above and also below, suggests that the 

overall maintenance costs for cable, trench, duct and overhead are excessive in 

the model and we have modified these costs, as discussed below.  In the process, 

we will ensure that the cost of poles per kilometre is greater than that of trench 

and duct per kilometre.  

Cellcom 

Cellcom, inter alia, argues that the model relies too heavily on the Danish and 

Swedish models and that greater use should be made of the Belgian and Dutch 

models, because the population density in these countries is more in line with 

that in Israel.  In our view it is not ideal to use the Danish and Swedish models as 

benchmarks and, as discussed both above and below certain adjustments are 

needed.   However, we have significant concerns about using the two models 

suggested by Cellcom. 

In respect of the Belgian model we have noted that the fault assumptions are 

very different to those used by NERA.  We have further noted that there are 
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good reasons for believing that NERA’s assumptions are more plausible.  In 

consequence, we note that the number of engineers working on MSANs (or their 

equivalent) is many times higher than that suggested by NERA (despite the actual 

time taken to repair faults, including travel time, being less). While the number of 

engineers is not in itself implausible for 2009 (275) we believe that this number is 

far too sensitive to the number of units.  Our view is based on two arguments.  

Firstly, the number of assumed faults appears to be unrealistically high.   

Secondly, a growth in the number of units would mean an increase in the density 

of units and therefore a reduction in travel time.  This factor has not been taken 

into account in the Belgian model. 

In respect of the Dutch model it is true that MSAN operating costs are low.  

However, the model provides no indication of how these operating costs were 

determined.  Further, while MSAN operating costs are low both the capital and 

operating costs for other active equipment (e.g. aggregation switches and 

distribution routers) are indeed far higher than that for MSANs.  While these 

costs may reflect the situation in the Netherlands they most certainly do not 

reflect the situation in Israel.  Hence, we do not consider the Dutch model to be 

appropriate for benchmarking purposes. 

Conclusions on Network Operating Costs 

We have shown in some detail: i) why Bezeq’s operating cost comparisons are 

incorrect; ii) why NERA’s bottom-up methodology is subject to problems and 

results in manpower estimates which are far different from international 

benchmarks; iii) why the Belgian and Dutch models are not appropriate 

benchmarks.  On the other hand the methodologies in the Danish and Swedish 

models are, in most cases, transparent (although NERA has misinterpreted the 

Danish model on page 133 of its response – e.g. the additional FTE per 300 

DSLAMs applies to management requirements whereas that for engineers is 1 

per 10,000 lines) and take account of both operator related information and the 

need to adjust for inefficiencies.  Unfortunately, we were not able to obtain 

comparable information from Bezeq and, indeed, Bezeq was not even able to 

provide a breakdown of maintenance costs by equipment/infrastructure type.  

We accept Cellcom’s arguments that labour requirements in Israel should be 

lower than those in Denmark and Sweden.  However, while it is relatively easy to 

adjust for differences relating to loop length, it is much more difficult to adjust 

for differences in active equipment, such as MSAN requirements.  We have 

therefore re-examined the assumptions used in the updated model in order to 

make the operating cost calculation more explicit.  This will result in some 

changes in the level of operating costs.   

We have conservatively assumed that MSAN labour requirements would be 

about 20% lower than those in Sweden (while Sweden’s population density is 

particularly low, large parts of the country are not populated) and 10% lower 
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than those in Denmark.  We further note that there are a number of other factors 

to be considered including: i) the different treatment of common site operating 

costs – explicitly included in the updated model, apparently implicitly included in 

the operating costs for other equipment items in the other two models; ii) vendor 

specific costs which are high in the Danish case but not explicitly shown in the 

Swedish case; iii) replacement equipment costs – not explicitly shown in either 

model. 

While recognising that the impact of these factors is subject to debate we 

estimate that, on the basis of the available evidence, 300 engineers (including 

supervisors, planning and management and engineers dealing with MSANs and 

any problems associated with the cabinets themselves) would be required on 

MSANs.  Assuming a fully-loaded cost of 300,000 NIS this gives rise to a labour 

cost of 90 million NIS.  In addition, the following other maintenance costs need 

to be considered: 

 Vendor support costs – according to NERA’s 12 May response during 

the primary consultation these amount to […]% of capital expenditure 

costs.  However, in its most recent response NERA uses a figure of 

[…]%.  We have used a figure of 10% to take account of both MSAN 

related costs and NMS provision.   

 Equipment replacement costs – assumed to be 5% for MSANs (slightly 

higher than NERA’s assumption); 

 NMS labour costs.  NMS costs are based on an average of the figures in 

the Danish and Swedish model, with labour costs adjusted for 

differences in wage rates between these countries and Israel.  These 

costs are allocated between active core equipment and fibre pro-rata to 

capital costs.  Annualised equipment and material costs relating to NMS 

are not included because the contracts show these are provided by the 

equipment vendor. 

 Currently adding all these items together suggests an operating cost for 

MSANs of 127.8 million NIS for MSAN maintenance which compares 

with a figure of 170 million NIS in the version provided for the 

secondary consultation. 

A similar methodology has been followed for other equipment items.   

In respect of operating expenditures for trench, duct and fibre cable in the core 

model it was noted that the figures in the secondary consultation version of the 

model appear to be high relative to those in both the Danish and Swedish 

models, when differences in access length are taken into account.  Adjusting for 

these differences and differences in labour rates between Israel and the 

Scandinavian countries suggests that operating costs for access trench, duct and 

cable should be reduced from 98 million NIS to around 55 million NIS (before 
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taking account of payments from third parties). 

In overall terms the impact of the changes made is to reduce maintenance costs, 

exclusive of power, air conditioning and equipment related accommodation from 

390 million NIS to 312 million NIS. 

Overhead Costs 

We note that Bezeq refers to a statement by the Danish regulator, saying that the 

absolute level of overheads is relevant rather than a mark-up.  We would note 

that in the Danish model, the modellers were provided with considerably more 

information than we have been.  Hence, fewer assumptions, such as mark-ups 

for overhead costs, had consequently been needed.   

According to Bezeq’s response to the primary consultation its overheads amount 

to around […] million NIS.  However, no further breakdown of these costs is 

provided. In the absence of this and other information we believe that it is 

reasonable to use benchmarks as an alternative, an issue further discussed below.  

Since, we have examined both the Danish and Swedish models, as well as other 

models, we believe that the mark-ups used are employed in an appropriate 

manner. 

Looking more closely at the issue of whether it is better to use absolute costs or 

benchmarks to estimate overhead costs, it is important to note that the model is 

based on the costs of an efficient operator.  As argued above in this response, 

there is considerable evidence to suggest that there are significant inefficiencies 

within Bezeq and we note that Bezeq’s consultation responses do not provide 

any evidence to demonstrate that it is an efficient organisation. 

It is further noted that evidence from BT suggests that general management costs 

are almost entirely variable.  Thus, BT’s cost volume relationship for general 

management shows that only 0.4% of general management and other costs are 

fixed22.  This means that: i) it is reasonable to use overhead mark-ups to take 

account of differences in the size of organisations and ii) the fact that the 

employee numbers assumed in the model for maintenance and related functions 

appear to be less than in Bezeq’s actual network means that overhead costs 

would also be less. 

Accommodation Costs 

In respect of Bezeq’s comparisons between reported real estate costs and those 

in the model, we initially note that it would have been helpful had Bezeq 

provided a precise reference for the figure of more than 160 million NIS it has 

quoted.  While the absence of such a reference makes it difficult to make 

                                                 

22  See CV168 of ‘BT’s LRIC Model: Relationships and Parameters’. 
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comparisons it is possible to identify a number of factors which explain the 

difference.  These can be grouped into two broad categories: 

 comparability issues – reasons why Bezeq’s comparison is misleading; 

 efficiency factors – reasons why the costs in the model would be lower 

than those of Bezeq even if the figures were put on a comparable basis. 

In respect of the former category the following points should be noted.  Firstly, 

while the model examines network costs, Bezeq’s business covers both retail and 

network costs.  According to Page A47 of Bezeq’s Full Year Complete Financial 

Report, Bezeq’s Domestic Fixed Line Communications Business employed 6,479 

people at the end of 2013.   The breakdown of employment was as follows: 

 Management (without directors)  37 

 Private Division    3,131 

 Business Division    797 

 Engineering and Network’s Division  1,831 

 Headquarters     683. 

These figures would suggest that the Engineering and Network’s Division 

(END) accounts for around 1/3 of Bezeq non-headquarters employment.  It is 

possible of course that there would be other network employees in other 

divisions, although, as shown below, this does not improve Bezeq’s case.  For 

present purposes we use the assumption that around 1/3 of Bezeq non-

headquarters employment is network related. 

If all employees used space equally and there were no network related equipment 

this would tend to suggest that Bezeq’s figure of 160+ million NIS would need to 

be divided by 3 to provide a reasonable comparator.  However, in the first place 

space is required for network equipment which would tend to increase the 

proportion of space used for network activities.  In practice, since most MSANs 

are placed in cabinets the impact of this factor may not be as great as would first 

appear to be the case.  In the second place, a significant proportion of network 

employees would be travelling and repairing faults which would reduce their 

space requirement relative to retail employees. 

A further comparability factor is that the model does not consider costs related 

to customers’ premises (e.g. CPE), whereas Bezeq clearly incurs operating 

expenses in relation to such costs.  Comparing operating expenses including and 

excluding customer premise related costs is clearly misleading.  As previously 

noted, we find it surprising that Bezeq has not taken this difference into account. 

The final comparability factor is that the figure of 7 million NIS, mentioned by 

Bezeq, does not represent all the real estate costs in the model.  This is because 

the maintenance costs in the model are fully loaded, taking into account not only 
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the wage costs of employees but also annualised accommodation, vehicle, tool 

and other costs.  According to Cellcom the approximate fully loaded figure for an 

engineer is 300,000 NIS.  Bezeq has not provided such information but an 

examination of its labour rates for branching points suggests a similar figure on 

an annual basis.  We assume that these rates are fully loaded since they suggest an 

annual cost per engineer which is far higher than Bezeq’s average salary cost 

(Salaries 980 million NIS according to its Fixed Line Accounts while employment 

was 6,479 implying an average salary of just over 150,000 NIS). 

In respect of efficiency issues a number of points can be made.  According to the 

employment breakdown provided above there were 1,831 employees in Bezeq’s 

END at the end of 2013.  This compares with a figure of approximately 2,100 

network employees (for on-going maintenance) in the Swedish model of whom 

only 621 are in-house employees.  Given that:  

 the Swedish access network is many times longer than that in Bezeq’s 

network;  

 the Swedish core network is many times longer than that in Bezeq’s 

network;  

 Sweden has a much lower population density (even taking account of 

unoccupied areas)  

One would have expected Bezeq’s END employee count to be much lower.  

Similar conclusions are reached when comparison is made with the Danish 

model. 

Furthermore, there are a number of other reasons as to why the efficient floor 

space in the model is likely to be the actual floor space used by Bezeq: 

  the model assumes all MSANs are located in outside cabinets;  

 the space requirements for equipment are based on information 

provided by Bezeq but will be considerably lower because there is only 

one level of aggregation switches to be considered;  

 in practice, Bezeq may have considerable amounts of spare space which 

is not included in the model.  An examination of its Fixed Line 

Accounts, Note 5 shows Property, Plant and Equipment disposals to be 

far greater than additions.  While the source of these disposals is unclear 

from the accounts, the disposals of surplus property could be a plausible 

explanatory factor. 

For the reasons outlined above, we don’t consider a change to accommodation 

assumption made in the model. 
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Power requirements 

The model adds a utilisation uplift of 87% to the cost of power.  NERA submits 

that this is double counting. They claim that network equipment suppliers usually 

offer accurate estimates of power consumption figures. Their numbers therefore 

do not need to be corrected. 

NERA’s argument is accepted in principle, although it should be noted that the 

uplift is not 87%, as implied by NERA, but (1 – 1/.87) which is approximately 

15%.  The uplift factor has been removed from the updated model. 

Air conditioning requirements 

NERA and Cellcom submit that the model wrongly estimates MSAN air 

conditioning costs, stating that force-air cooling is used in Israel. They argue that 

this leads to the cost for bitstream access to be considerably overestimated. 

We note that the model would only consider air conditioning equipment for 

MSANs in cases where the equipment is placed indoors. Outdoor cabinets do 

not consider dedicated air conditioning equipment.  However, we do accept that 

the updated model should not consider the mark-up for air conditioning for 

MSANs and have therefore removed that mark-up. 

Billing uplift factor 

The model includes an uplift for “billing” which is different for the core network 

and the access and infrastructure networks.  NERA claims that it is not clear 

what the model seeks to recover through this cost uplift factor, so they request 

that the MOC provides an accurate cost list.  NERA submits a calculation of 

Cellcom’s wholesale-specific costs. The result is lower service prices than when 

the billing uplift factor is used.  Moreover, both NERA and Cellcom claim that 

non-network related activities in general do not depend on network structure or 

on network volumes.  Assuming that the billing is a non-network related activity; 

using different uplifts for different types of networks make no sense.  NERA and 

Cellcom also argue that using the uplifts from the Swedish and Danish models is 

not accurate, as non-network related costs depend on country-specific variables 

such as labour costs. In this respect, Israel differs from the Scandinavian 

countries. Finally, the model applies the billing uplift on a service basis. Billing 

costs, according to NERA, are however almost completely fixed.  NERA 

therefore argues that billing costs should be treated as common network costs.  

Bezeq submits that the costs implied in the model are insufficient for the 

provision of a wholesale system.  It calculates an example estimating 12m NIS 

per year as insufficient and submits that such a system would cost hundreds of 

millions NIS. 
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The mark-ups applied to service costs provide a reasonable estimate of the costs 

incurred by an operator for providing wholesale service platforms and wholesale 

services in the first place.  We note that NERA’s calculation yields lower service 

prices.  However, it is worth pointing out that the list of Cellcom’s costs that 

NERA provides relates to Cellcom’s activities.  It is a sensible assumption that an 

ISP like Cellcom has a different activity profile and may therefore have different 

wholesale-specific costs than an operator such as Bezeq.  It is reasonable to apply 

these mark-ups to services as corresponding systems put in place are also likely to 

be service specific at least in some respect.  For example, subscriber access is 

provided on a per line basis with facilities in place that allow the migration of 

customers from one operator to another.  Core transport services are arranged 

between access seekers and provider without direct linkage to customers. 

Differentiated charges are therefore reasonable.  We further note that 

corresponding costs are not yet being incurred in Israel and that assumptions 

such as the ones made in the model are necessary to establish an initial estimate 

of such costs.  A future determination of wholesale rates is likely to be able to 

consider such actual costs in Israel. 

In relation to Bezeq’s response, we note that the example provided by Bezeq 

only considers the revenue it would receive from selling wholesale access.  Bezeq 

does not take into account bitstream transport costs which based on Bezeq’s 

example would account for approximately 4.5m NIS.  Bezeq finally refers to 

hundreds of millions of costs without any substance to that claim.  Given the 

evidence from other models and the submissions received from other 

respondents we believe that no weight should be given to this unsubstantiated 

claim. 

Price trends and Inflation 

Cellcom submits that it is unreasonable not to expect equipment prices to decline 

further, given that equipment prices are declining in the rest of the world.  

Moreover, it is pointed out that Cellcom receives an annual price reduction from 

Alcatel on their equipment of […]% for an unlimited time.  In addition to that, it 

has received reductions of up to […]% in particular years.  These price 

reductions are reductions in the real price, not the nominal price.  Therefore, they 

argue that if the model assumes a price reduction in nominal prices in 2.6% 

alongside an inflation of 2.6%, this amounts to no change in real prices at all.  

This is an assumption that Cellcom feels is unreasonable and considers a 

reduction in the expected rate of inflation from 2.63% to 1.7%, as proposed by 

the Bank of Israel in August 2014. 

We do not accept that price reductions granted to Cellcom are likely to equally 

apply to Bezeq on an ongoing basis.  We note that Cellcom argues that an 

assumption of approx. 2.6% price decrease and inflation of approx. 2.6% results 
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in no real price change.  Cellcom appears to suggest that price trends for passive 

network equipment (trench and duct) should be changed to apply a real price 

change of approximately […]%.  This appears to be based on information 

Cellcom provides for active network equipment.  We believe that this is 

unreasonable because prices for active and passive equipment typically follow 

different trends.  On the other hand, we note that prices for most active network 

equipment already decrease by approximately 2.6% in real terms, similar to the 

rate that Cellcom appears to suggest.  That rate is directly applied to active 

equipment in the model without adjustments for inflation. 

The inflation rate considered in the model is used for the calculation of nominal 

asset prices up to the model base year where asset price information was only 

available for years prior to the model base year.  The current model base year is 

2014.  As such, the relevant inflation rate to be used in the model for this 

adjustment is the historic rate, not the expected inflation rate. 

WACC 

WIK criticises that comments on the WACC approach in an earlier consultation 

have not been incorporated. 

The WACC is based on MOC decision to rely on the WACC determined for the 

Fixed Termination Rate decision, and does therefore not form part of this or the 

primary consultation. The reasons for MOC's decision are discussed in the 

Secondary Consultation Recommendation. 

Number of operators 

In relation to the cost of infrastructure access, the model assumes that every 

section in the network will be used by 2.5 other service providers beyond Bezeq. 

Bezeq argues that this is arbitrary. 

The number of operators is based on a policy decision by MOC.  The network is 

dimensioned to allow for that access subject to operational specifications about 

the use of the duct to be specified between the operators, such as maximum size 

of cables to be installed. 

Technician at the customer’s home 

Bezeq assumes in their response that they will be obliged to provide access 

seekers with the customer service and support system. However, Bezeq believes 

that this price should be determined between Bezeq and the service providers. 

In may be reasonable for access seekers to provide their own technicians to 

customers but also for Bezeq to provide such a service to access seekers if 

necessary, and the considerations for regulating this price are detailed in the 
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Secondary Consultation Recommendations. 

Inconsistencies between documentation and model 

WIK submits that there are a number of inconsistencies between the Secondary 

Consultation model documentation and the actual model, such as: 

 the value of SDP cabinets is 315 in the documentation and 54 in the 

model; 

 the value of PDP cabinets is 3,164 in the documentation and 1,568 in 

the model; and 

 the value of trench from customer to the MSAN is 129,001 in the 

documentation and 178,037 per km in the model. 

We confirm that the documentation and model are nonetheless consistent as 

WIK could have easily verified as both, model and documentation are available 

to them and the tables set out in the documentation are also clearly visible in the 

model and linked to the sources in the model they refer to.  As such, the unit 

costs for PDP and SDP are the sum of the equipment costs and jointing costs 

taking place at this point in the network.  The costs of the trench are those 

implied when taking account of the gross length of the core network and the 

sharing with the access network and HOT. 
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Annex: Model changes 

Topic Comment Change to be made to the model 
Previous 
assumption/setting Final assumption/setting 

Capacity 
required for 
voice services 

Voice traffic should be adjusted for all 
network equipment carrying it. 

Erlangs/Circuit adjustments also to be 
applied to equipment other than MSAN and 
Aggregation uplink N/A N/A 

Multicast 
Service 

Inconsistent calculation of routing 
factor for multicast service on 
aggregation routers  

Formula corrected to estimate a maximum 
routing factor based on the number of total 
aggregation routers N/A N/A 

Trench and 
ducts (1) 

Overhead/underground mix: The 
model should only consider the ratio of 
overground routes rather than the 
absolute length of Bezeq’s overground 
routes. 

Estimated ratio applied to total gross access 
infrastructure length 

Absolute Bezeq overhead 
length 

Ratio Bezeq 
overhead/total length 

Trench and 
ducts (2) 

The model should take account of 
growth of the access network 

Include a yearly growth rate for the access 
network (growth of MSAN nodes and PDPs 
linked to access network growth) 

Access network stays the 
same over time 

Access network expands 
every year based on 
urban road growth – 
0.59% 

Trench and 
ducts (3) 

 Updated length of infrastructure in the 
model: 

 revised SoI access trench 

 revised SoI secondary trench 

Access: 23,888 km 
Secondary: 4,205 km 

Access: 23,528 km 
Secondary: 4,443 km 

MSAN 
equipment 

Additional ports required for 
terminating approximately […]  leased 
line ends. 

 Include leased line ends in dimensioning 
of MSAN equipment 

 Revised split of two and one sided 
leased lines to match leased line 
forecast with […]  lines in 2014 

Broadband subscriber 
 
 
Share of two and one 
sided leased lines: 33%, 
67% 

Broadband + leased line 
ends 
 
Share of two and one 
sided leased lines: 50%, 
50% 
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Topic Comment Change to be made to the model 
Previous 
assumption/setting Final assumption/setting 

MSAN 
equipment 

Some ancillary equipment at the MSAN 
is not included in the cost of the MSAN 

Additional equipment added according to 
modularity in MSAN contract. 

Chassis costs: 
Type 1: 5,998  
 Type 2: 7,056 

 
Type 1: 7,336 
Type 2: 7,665 

Cable lengths 
(1) 

Adjustments to overhead cable length 
as a result of overhead / underground 
infrastructure assumptions are 
inappropriate 

Cable lengths are estimated based on total 
Mapi infrastructure estimate excluding the 
overhead / underground adjustments 

N/A N/A 

BRAS 
equipment 

In order to include the functionality of 
a BRAS we refer to Bezeq’s MPLS 
contract that considers an additional 
module for its […] chassis that provides 
this functionality 

Include the BRAS functionality in the […] 
chassis 

No explicit BRAS module 
included in the model 

BRAS module in use and 
installed at the level of IP 
edge routers 

Trench, duct 
and overhead 
costs 

The cost of duct was revised in order to 
be consistent with duct specifications 
used by Bezeq 

Duct costs changed 7.5 NIS/m 12.1 NIS/m 

Fibre cable 
costs (1) 

Fibre splicing in the model is 
insufficient to assure that parallel fibre 
cables are avoided 

Additional splices would be unreasonable 
but splices have been added based on more 
detailed breakdown of fibre cables 

Approx. 11% uplift applied 
to fibre unit cost 

8% - 24% 

Fibre cable 
costs (2) 

Fibre splicing costs are not applied to 
24 fibre cables 

Splicing costs are also applied to 24 fibre 
cables 

11,348 per km of 24 fibre 12,225 per km of 24 fibre 

Copper cable 
costs 

Benchmark adjusted to reflect ducted 
cables and differentiation between 
aerial and ducted cables 

Revised benchmark inputs to the model 
(adjustments are applied to benchmark 
input prices and result in an average 
overhead/underground cable prices by 
thickness applied in the model) 

Average cable price: 
91,816 NIS/km 

Average cable price: 
97,920 NIS/km 

OPEX (1) Cells S467-AD470 in the sheet 
"Network Costs (All Years)" of the 
model are incorrect 

The formulae in the cells have been 
updated 

N/A N/A 
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Topic Comment Change to be made to the model 
Previous 
assumption/setting Final assumption/setting 

OPEX (2) Maintenance of overhead and 
underground cables is inappropriate.  
Overhead costs being lower than 
underground costs are inappropriate.  
Underground costs are too high. 

Maintenance costs for underground 
infrastructure has been decreased 

1% 0.5% 

OPEX (3) Mark-ups are inappropriate for 
estimating costs.  Respondents 
considered costs as too high or too 
low. 

Revised calculation of opex specific for each 
type of network equipment 

MSAN: 50% 
Aggregation: 40% 
IP Edge: 40% 
IP Core: 20% 
Infrastructure: 1% 
Copper: 7.5% 
Fibre: 5% 

MSAN: 37% 
Aggregation: 40% 
IP Edge: 31% 
IP Core: 27% 
Infrastructure: 0.5% 
Copper: 4.21% 
Fibre: 3.8% 

Power 
requirements 

An uplift factor on power costs is 
inappropriate 

The uplift factor has been removed. N/A N/A 

MSAN Air 
conditioning 
requirements 

MSANs in Israel are air cooled and 
don’t require dedicated air 
conditioning equipment 

The mark-up for air conditioning has been 
removed for MSANs. 

N/A N/A 

 


