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“You can see the computer age everywhere but in the productivity statistics.” Robert Solow (1987)
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Situation – Developing countries need a framework with which to justify national investments in 
broadband and public policies that promote greater ICT investment. 

Complication – Empirically, this is an impossible task to perform with any degree of empirical 
credibility.

Implication – Many conversations and simplifying assumptions are necessary with country officials 
to measure these benefits.  And then, the best outcome is the development of a public-sector oriented 
broadband implementation strategy rather than the calculation of a specific numerical benefit. 

Position – Cisco can propose broadband (and ICT) investment programs based on comparisons with 
peer countries and can use the BDVA models as problem-framing tools. 

Benefits – The result of a BDVA engagement will be the development of broadband implementation 
strategies that will generate the greatest amount of economic growth.  

What is Broadband Dynamic Value Assessment (BDVA) ? 

BDVA is an engagement type that facilitates discussion with developing country 
public sector officials about how to create broadband implementation programs 
that will maximize the economic and social benefits of broadband investments.

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009

Presenter
Presentation Notes
I’ve found that an element of confusion exists about what BDVA actually is.  BDVA is both a model (actually two models, an SP-level model, and a macroeconomic model) and an engagement framework.  Its goal is to stimulate discussion with country officials in developing countries about creating a broadband implementation strategy.  For this reason, BDVA is an engagement process rather than an engagement focused on deriving a headline number like an NPV.  The analysis of macro-economic contributions of broadband is a question that is intrinsically the same as measuring the economic contributions of IT to country. The value added from various types of information technology – the data centers, the networks, the skills of the IT departments – are all comingled in such a way as to be statistically inseparable. That is, the measurement of the benefits of broadband is topic that can only be addressed only with the help of many simplifying assumptions. The BDVA engagement focuses on the development of these assumptions.The best outcome from this process is an understanding and agreement of these simplifying assumptions.  From these assumptions, BDVA can be used to develop policy recommendations about how best to implement public-sector broadband policies. 
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What is a Broadband Dynamic Value Assessment (BDVA) 
Engagement? 

Concept

Process

Expected
outcome

Requirements

Expert workshops to validate assumptions, methodology and 
populate with customer specific data
Senior government workshop to share results and discuss 
implications
Discussions of SP operating model and impact on country

Strong government commitment to support broadband projects
Clear view of relative importance and prioritization of sectors
Solid understanding of tradeoffs involved in various SP operating 
models

Good relationship at central government level (e.g., mayor)
Local resources to assist in data collection and metric validation
Central resources to support key workshops
BDVA “toolkit” including BDVA model and workshop scripts

Demonstrate the value of broadband, specifically for major 
sectors of the economy and public life
Assist in prioritizing types of broadband enablement projects
Demonstrate impact of various SP operating models and how 
regulatory intervention can increase broadband affordability

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009

Presenter
Presentation Notes
This discussed the BDVA engagement in more detail.  The engagement itself requires collaboration with govt officials about best SP operating models, regulatory initiatives and broadband implementation investment strategies.  The expected outcome is a well-thought out ICT and Broadband development strategies.  Obviously, the key requirements here include detailed SP, and macroeconomic knowledge, good relationships with government officials.BDVA has many elements, but the central theme of BDVA is the idea that the benefits of broadband are real, that these benefits affect many sectors of a country’s economy, and that the benefits can be quantified.  This type of benefits quantification is far beyond what would normally be done by the private sector (e.g., SP industry) in that BDVA looks at the total benefit delivered to the population of a country.  By comparison, private-sector (SP industry) economic benefits analysis typically focuses only on the benefits that will accrue to the specific SP doing the analysis. Therefore we believe that BDVA-type benefits analysis is essential to anyone who wishes to deploy broadband in such a way as to maximize the benefits to the overall population.
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The BDVA engagement and modeling approach measure the 
economic impact of broadband-related public policy programs.

A BDVA engagement links public policy proposals to 
improvements in “pillars” and the broadband penetration rate, 
which are, in turn, linked to GDP growth.

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009

Prospective 
Public 

Policies

Impact on BDVA Pillars

Impact on Broadband Penetration Rate

Impact on 
Real GDP 
Growth

Presenter
Presentation Notes
Like the 3 bears.  Some existing models are too narrow in scope, and others are too broad.  BDVA is just right. Linking of public policy proposals the pillars – more short-term in nature – generally over the next 3 years. Linking of broadband penetration rates to GDP growth – more long-term in nature.  Model assumes that by 2029, broadband will be fully penetrated within a developing country.
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Our case study: Ministry of Communications of 
Brazil Broadband Expansion Plan

CUSTOMER CxO SPONSORS
Héllio Costa, Minister of Communications

Roberto Pinto Martins, Secretary of 
Telecommunications

CUSTOMER BACKGROUND
Ministry of Communications (MC) of Brazil 
is responsible for defining policies and 
launching government programs to foster  
the development of Telecommunications in 
Brazil. The main priorities of Minister Helio
Costa has been the development of digital 
TV and to promote social inclusion through 
access to broadband Internet for all 
citizens.

In a first engagement with the MC IBSG 
helped it to identify the main gaps and 
barriers for BB expansion. As a result of 
IBSG recommendations MC and the 
regulator Anatel conducted a huge 
negotiation with the ILECs. That led to a 
new set of obligations which will make 
the incumbents to deploy new backhaul 
infrastructure in more than 3,000 
municipalities and connect around 
55,000 public schools, removing 2 major 
barriers to BB expansion.

CUSTOMER CHALLENGES (situation, complication, question)

SITUATION: Broadband penetration in Brazil is still pretty much 
concentrated in the classes  A and B living in the main cities. 
Despite the outstanding results of the backhaul negotiation with the 
ILECs, there are no clear rules about how the backhaul should be 
implemented and explored. The barriers of entry for new small 
players to cover the market gap are still high.
COMPLICATION: ILECs have a very dominant position in the 
market facing real competition only  from the mail MSO – Net – in 
the top segments.  Though concerned about finding a business 
model to offer BB for Class C in the main cities, ILECs will use as 
much as possible their economic, political and market power to 
prevent competition in their regions while not interested in 
exploring BB service in most small and medium cities.
QUESTION: What is the proper set of initiatives the MC should 
launch to foster BB in a competitive and sustainable way? 

IBSG ENGAGEMENT
To provide MC with recommendations of policies, programs and 
regulatory actions to foster the BB expansion to all municipalities 
and segments of Brazilian society. In support to that to suggest a 
regulatory approach for the backhaul.

DELIVERABLES AND EXPECTED RESULTS
Deliverable: study of alternatives and recommendations for a plan 
to stimulate the BB expansion in all country .
Result: through the implementation of the plan, the dramatic 
increase of BB penetration in all regions of Brazil in 2/3 years.

Presenter
Presentation Notes
This engagement brief for Brazil provides information that would normally be collected in the first round of senior-level discussions with clients.We see that the main challenge in Brazil is that, left to its own, the SP sector is not taking appropriate action to expand broadband.  The current situation includes “cherry-picking” behavior and also typical challenges when SPs in different part of the SP value chain need to collaborate.This ties in with BDVA capabilities:  We want the country officials to understanding the benefits of broadband to mobilize political support for broadband as a national objective (rather than only an SP business case) by making clear how much is at stake, and where the benefits will arise.- The SP module of BDVA feeds directly into the Ministry’s key questions – it can be used to model specific initiatives and play scenarios of how each possible policy, program or regulatory action would likely affect the broadband environment
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What is Broadband Dynamic Value Assessment (BDVA) ? 

BDVA engagements include two primary models:

•MICROECONOMIC: An SP model that identifies the ideal level 
and scope of interaction between a government and an SP, 
including an SP’s operating, competitive, marketing and 
technical environments.  

•MACROECONOMIC: An Economic Model that identifies the best 
public policy strategies that generate the greatest amount of 
economic benefits.

Today’s focus

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009

Figure 2:  BDVA Country Coverage

Argentina Egypt Phillipines
Boliva Hungary Poland
Brazil India Romania
Chile Indonesia Russia
Columbia Malaysia South Africa
Croatia Mexico Thailand
Ecuador Peru Turkey

BDVA Country Coverage

Presenter
Presentation Notes
SP model developed by Richard Medcalf and Robert GrossmanEconomic model developed by me and Robert GrossmanThe SP model helps measure the appropriate model structure for a developed country – aggregated vs. disaggregated services – based on some possible demand characteristics of a country’s potential customer base. The economic model focuses on developing country-wide broadband implementation policies and how significant such policies might be to GDP growth.  The macroeconomic model contains baseline drivers to cover engagements in 21 countries.  Today’s Brown Bag will focus exclusively on the Macroeconomic model.  
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How the BDVA (macroeconomic) model is and isn’t 
special.

Existing broadband benefit measurement models are either too narrow or too broad to 
meet the BDVA objectives.

-TOO NARROW: Models may measure benefits of specific broadband applications, such as adding 
broadband connections in schools.

•May not be able to specify all the possible applications and uses on an economy-wide basis.
•May not take cognizance of network benefits whereby the benefits from one application are tied to the 
usage of other applications. 

-TOO BROAD: Models may attempt to link broadband penetration rates to changes in GDP growth.
•Only sparse broadband data exist, mostly for households and consumers, and then only for a short 
period of time. 
•Benefits may accrue over long periods of time (5+ years).
•Difficult to extract broadband value from collaboration benefits and other network and IT infrastructure 
developments.

BDVA takes an middle ground by linking public policy proposals to improvements in 
“pillars” and the broadband penetration rate, and then linking both to GDP growth.

Not very successfully done in 
the academic literature

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009

Prospective 
Public 

Policies

Impact on BDVA Pillars

Impact on Broadband Penetration Rate

Impact on 
Real GDP 
Growth

Presenter
Presentation Notes
Like the 3 bears.  Some existing models are too narrow in scope, and others are too broad.  BDVA is just right. Linking of public policy proposals the pillars – more short-term in nature – generally over the next 3 years. Linking of broadband penetration rates to GDP growth – more long-term in nature.  Model assumes that by 2029, broadband will be fully penetrated within a developing country.



8Copyright © 2009 Cisco Systems, Inc. All rights reserved.Cisco ConfidentialCisco Confidential Internet Business Solutions Group

Long-term broadband penetration is forecast using a 
simulation engine based on “saturation point” logic

Basic assumption:
At the saturation point,

broadband will be
ubiquitous in homes
(similar to television

and telephone)

Long-term
(saturation point)

Broadband
penetration

forecast

Key assumptions:
broadband subscription
price, broadband price

inflation/erosion,
affordability threshold,
excluded population

Key benchmark data:
GDP/capita forecasts,

country income
distribution

Simulation engine

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009

Presenter
Presentation Notes
There are really two types of forecasting going on within the BDVA model.  First, there’s a short term forecast that is driven exclusively by improvements in the pillars.  And there’s a long-term forecast for 2029.  The long-term forecast assumes a 100% saturation of broadband.  That is, every household who is enabled (having a sufficient income and an in-service location) to purchase broadband services, will do so.  Basic assumption: Need to explain “saturation point.” History shows that in the case of basic communication technologies (such as telephone, radio, television), the saturation point will be close to all households, excluding only those with specific reasons such as extreme poverty, geographic isolation or ideological reasons.  In the case of BDVA, this may result in forecasts of broadband penetration that may appear high at first glance but are more likely conservative when viewed in this context.For the long term forecasts, the growth generated by the pillars drives a portion of GDP growth.  However, the remainder of the GDP growth is assumed to come from the vertical industries – that is, indirect growth using the pillars as a catalyst.  Generally, about 20-50% of the overall long-term growth is driven by the pillars.  So the question now becomes:  what factors drive this long-term full-penetration rate calculation?Price and price growth (relative to overall inflation).  This can be viewed as a proxy for the degree of competition among SPs offering broadband.  Demand.  How valuable do households find broadband – that is, how much of their income are they will to pay for it.  One very key model assumption is the share of annual household income a household will be willing to spend for broadband.  This variable ranges between 2% to 5% of annual income.  Obviously, altering the price changes this affordability threshold. Excluded population.  A specific share of the population who could theoretically purchase broadband services will not for various reasons.  This might include the elderly, the infirm, those in prison, or those with religious reasons for not adopting technology.  Income distribution.  One characteristic many developing countries is a very skewed income distribution. All things being equal, a country with more unequal income distribution will have far more households below the poverty line than a country with equal income distribution.  
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The measurement of benefits to specific sectors is based on 13 
pillars representing 4 broad sectors.   Here is an example from Brazil.

Sector BDVA Pillar Definition Value-add argument 2008 Brazil 
example

2029 Brazil 
target

SMB Time to start a business Days Proxy for streamlined business planning, licensing 
and capital access processes 152.0 6.0

SMB SMB business
environment index

< 100 = too lax;
> 100 = too bureaucratic;

Measures risk of doing business with an unknown 
entity; and regulatory costs of staying in business 26.5 100.0

SMB Clustering 1 = SMB clusters are rare;
7 = widespread in many fields

Proxy for extent of collaboration that takes place 
(ITC and non-ITC driven) 3.9 5.1

GOV Laws relating to ITC 1 = virtually non-existent;
7 = well-developed and enforced

Privacy laws, intellectual property, SP competition, 
etc., are conducive to economic growth 4.2 5.2

GOV Government prioritization
of ITC

1 = not a priority
7 = strong priority

Proxy for the extent to which government technology 
policies encourage broadband penetration and 
usage.

3.9 4.9

GOV Presence of ITC in 
government offices

1 = very rare; 
7 = commonplace

Government usage of ITC applications promotes 
complementary private sector usage 4.5 5.3

EDU Internet access in schools 1 = very limited;
7 = extensive

Proxy for quality of IT in schools and training of 
teachers to use it 4.2 4.8

EDU Quality of math and 
science education

1 = lags other countries;
7 = among best in the world Ability to utilize IT and IT-usage concepts effectively 2.8 4.6

EDU University / Industry 
collaboration

1 = minimal to non-existent;
7 = intensive and ongoing Proxy for degree of intra-country collaboration 3.7 5.2

ENV Production process 
sophistication

1 = labor intensive methods;
7 = world class process technology

Proxy for assimilation of new technologies and 
culture of innovation 4.6 5.8

ENV Buyer sophistication
1 = purchase decisions make solely on cost
7 = based on sophisticated analysis of 
performance attributes

Requirements of customers for improved TCO;  
Proxy for shift from manufacturing-based economy 
to services.

3.6 5.0

ENV Ease of access to loans 1 = impossible;
7 = very easy

Proxy for efficiency and effectiveness of financial 
sector 3.2 4.2

ENV Venture capital available 
for risky projects

1 = impossible;
7 = very easy

Proxy for information dissemination driving  
entrepreneurial goals 2.9 4.3

* All pillars are based on data drawn from the 2008-2009 World Economic Forum Global Competitive Report and/or from the World Bank’s World Development Indicators (WDI) database.

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009

Presenter
Presentation Notes
Pillars take from (list sources) Pillars can be quantitative or qualitativePillars chosen among hundreds of choices because: Availability of quality data in a large number of countriesCoverage of relative discrete concepts (i.e., minimal overlap of economic benefits generating from the pillars)Ability to be influenced by more pervasive broadbandAbility to be statistically linked to GDP growth Important point:  The growth in GDP is driven by the growth in the pillars.  The baseline model assumption (which is changeable by the user) is that by 2029 the value of the pillars will match a developed country norm.  This is consistent will the full-penetration assumptions described in the previous slide.  
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Examples of broadband-led benefits from the pillars.

Sector Anecdote

SMB

•“Creating electronic one-stop shops for businesses, shrinking regulatory delays, improving credit registries and introducing 
more flexible labor laws…”  (CNN Money)
•Registering transfers of property
•Constructing and closing business deals.
•Applying for and obtaining bank credit. 
•Shifting the industry-mix of start-ups from goods-producer firms (e.g., manufacturing, construction or agriculture) to services-
producing firms (e.g., business services, household services, retail, etc.). 
•An online filing and payment system with advanced accounting software for calculating taxes due, saving individual 
businesses more than 500 hours a year in dealing with paperwork, on average.
•An increased amount of legal and court resources to handle additional commercial cases and enforce contracts. 
•Additional shareholder rights, including mechanisms that hold a company’s board of directors liable where culpability for 
damages and profit issues are found.
•Most growth from to small business can be attributed to a very small subset of companies called “gazelles” who grow 
substantially and are fostered by the development of clusters.

GOV

•International trade governance (intellectual property rights, taxes, tariffs)
•Safeguarding personal privacy 
•Facilitate e-commerce (e-contracts, digital signatures, and e-payment systems). 
•Tendering public services, providing digital public services, collecting taxes or procuring goods and services online (OECD)

EDU

•Reduce costs of educational materials, and provide resources to poorer or more rural areas in place of other “hard copy” 
assets.  
•Create a culture of being able to look-up information on-line, and being able to discern fact from hearsay.  
•Promote better training of teachers and provides them with access to a wider array of educational materials.  
•Better integration of the schools with the surrounding community. 
•Reduce dropout rates and can reduce illiteracy rates if extended to adult education programs.  
•Teach English to students who might find it a competitive advantage to achieve further education or career opportunities.
•Generate academic-led innovation, leading to new products and services.

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009

Presenter
Presentation Notes
These are some examples of actual programs enacting by some developing countries that can drive some of the improvements in the pillars. 
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SMB and cross-sector collaboration should be major foci 
in Brazil’s broadband services development program

5.8

0.8

0.5

0.4

Forecast real GDP contribution (units:  indexed 2008 GDP = 100,  2009-2029 incremental benefit)

43.8

Small/medium business

Business environment

Education

Government

Multi-factor productivity
and industry

Pillar-driven

Calculated from 2029 
broadband penetration rates 
(with subtractions to avoid 
double-counting)

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009

Presenter
Presentation Notes
Now that we’re looking at some actual BDVA results, in reality, there are two sources of GDP growth identified in the model.  First, there’s a GDP growth that is a direct result of the pillars.  The pillars are classified into four over-arching categories, and you can see in this chart the relative distribution on pillar-driven economic growth for Brazil.  Not surprisingly, most of the growth falls into the SMB bucket, mostly because Brazil’s time to start a business is extremely long.  Paradoxically, the worse a country scores on one of the pillars, the greater its potential contribution to economic growth. The other category of GDP growth is labeled “multi-factor productivity and industry growth. “  The BDVA model derives a total GDP growth estimate in 2029 from the maximum broadband penetration rate and its driving assumptions.  Subtracting off this public-sector driven growth leaves broadband growth driven by the private sector, that is, a country’s vertical industries.
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Brazil example:  Long-term real GDP growth rate can increase from 
3.5% to 4.6% with support from broadband development programs

2009 2010 2011 2012 2029

Broadband household
Penetration forecast

18%
20%

23%
25%

66%

205.6

43.8

7.5

2029
baseline

2029 with
broadband benefits

Projected
GDP
without
additional 
country
development

Industry and
cross-
sector
benefits

Pillar
benefits

100.0

GDP, real (indexed 2008 GDP = 100)

256.9

205.6

2008

3.5%
CAGR

4.6%
CAGR

NOT DRAWN TO SCALE

As forecast by
Global Insight

Assumed to be the 
maximum penetration 
rate, driven by: 

-Broadband demand

-Price

-Affordability (based 
on country income 
distribution)

-Share of population 
in-scope

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009
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Economic forecast health warnings

The linkage between broadband penetration and GDP or productivity growth 
has not been well-measured and will certainly vary as current economic 
conditions vary.

Changes from a “baseline” are even more dangerous since the baseline may 
implicitly include some degree of broadband penetration already.

The model results are intended to facilitate a discussion about implementing 
national broadband strategies rather the coming up with “the number”.

Household penetration rates are used as proxies to measure the extent of 
corporate broadband usage. 

Economic gains emanating from the pillars and the pillar-sectors may include 
benefits from tangentially related activities (i.e., larger companies may benefit 
from programs aimed at SMBs). 

Improvements in broadband may destroy rather than create new jobs in the 
short-run, depending on if the adopting industries create new intellectual 
property or re-use existing IP.

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009
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Sensitivity analyses on long-term broadband penetration rate:
Broadband demand and pervasiveness impact national benefits the most.

Long-run (2029) 
broadband 
penetration rate 
driver

Baseline assumption:

66% household penetration rate in 2029

Possible scenario Impacts of assumption 
change

Broadband demand Broadband households will pay up to 5% of 
income for service (if this is sufficient to cover 
the price of service).

Change threshold to 2% Reduces 2029 baseline 
penetration from 66% to 51%.  

Pervasiveness 10% of population who can afford broadband 
will never purchase it (elderly, infirm, etc.), 
and an additional 9% will be located in 
regions that are too rural to ever be served.   
(Effective availability rate = 81%.) 

An additional 10% of 
households may be located 
in areas that are too rural to 
serve.  (Effective 
availability rate = 71%.) 

Has 1-1 impact on baseline 
penetration rate, reducing rate 
from 66% to 56%.

Price $18 / month in 2009, 1.5% per annum 
increase through 2029.

Increase annual price 
growth to 3% per annum.

Reduces 2029 baseline 
penetration from 66% to 63%.

Variables that impact long run penetration rate, not explicitly shown in the model:

• GDP growth, inflation
• Population growth, household formation
• Distribution of income  

Source: Cisco IBSG Emerging Markets and Economics & Research Practice, 2009
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