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A fifth criticism is that GDP is incapable of measuring investment and productivity 

especially related to knowledge artefacts. As previously mentioned, this study relies on the 

fact that standard measures of the economy like the Gross Domestic Product (GDP) are not 

good enough to provide an accurate assessment of policy impact and not enough to offer a 

good starting point for the identification and mapping of new policy objectives. This is 

particularly true for digital technologies and intellectual products that are challenging the 

overall system because the economy relies to a lesser and lesser extent on material goods 

(Coyle, 2015).  

This does not mean that GDP is invalid, but it is less helpful because the data 
economy is more fluid, networked and not measured correctly by conventional accounting 
principles. 

Coyle explains very clearly, why GDP is not able to correlate growth and emerging 

trends in digital technologies (Coyle, 2017). The GDP is aggregated vertically from individual 

transactions. However knowledge production, software and collaborations in cyberspace are 

more transnational, cross-sectoral and multi-dimensional, totally different from the way the 

GDP has been designed to understand the Fordist mass industrial production. In her analysis, 

Coyle suggests three main reasons why GDP is not able to measure the non-material economy 

and why GDP struggles to measure these productivity gains: 

- Unpaid Services: GDP is not able to measure the so-called digital economy and gig 

economy, where the growth of digital activities is driven by households and 

unemployed people doing activities that are not taken into account in the computation 

of GDP. Those unpaid services and volunteer-based digital production, such as writing 

open source software and Wikipedia pages, are not included and measured. Since the 

business models of platform companies are based on the concept of letting others do 

their work for them, this trend is extremely relevant in the networked economy. For 

example, Facebook does not produce content, the users do it for them, but Facebook 

obtains advertising revenues because of the content contributions. 

- Business model variance: Business models for digital services differ greatly from the 

industrial world. For instance: i) the Android platform is given for free in order to 

receive data to be processed by Google for profiling purposes; ii) free services are 

financed by advertising; iii) cross-border crypto trading; and iv) cross-border supply 

chains. All those business model implementations have a direct impact on GDP.  

- Quality of service: Coyle argues that the quality of service and increased productivity 

and choice in on-line distribution models is not adequately measured in prices.  The 

potential explanation for this has to be considered in the pricing models that 
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At the same time, Ahmad and Ribarsky (2018) confirm that in GDP the demand 

structure is particularly stable (demand for a particular good or service) and it does not 

consider the changes in the market structure; for GDP the type of platform on which the 

product/service is consumed is irrelevant.  See, for example, the transformation of the music 

industry by new platform delivery models including iTunes and Spotify, or the Open Source 

distribution of a product such as mobile software apps on Android. Therefore, it is very 

difficult to understand the reasons for the growth or decline of a specific industry.  We agree 

with the authors recommending for a better classification of transactions based on a correct 

classification of the digital economy (Figure 2). 

 

Figure 2: Dimensions of the digital economy and impact on SNA. 

 
Brynjolfsson, et al. claim to demonstrate that platforms like Facebook generate a 

larger consumer surplus (measured by the compensation asked for not using such a platform) 

that can be between three and ten times higher than the average revenue per user reported in 

their accounting system.  They advocate complementing GDP with an array of measures 

including their GDP-B metric that captures the consumer surplus generated by the free digital 

goods and other non-market goods. Their GDP-B metric is still partial because is uses only 

online choice experiments and is not complemented by real time data, but nevertheless gives 

some sense of how to complement GDP data with additional indicators (Brynjolfsson, et al., 

2019). The correct measuring of intangible is a key priority since, as the ECB states in a 
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servification of traditional industries, like Airbnb, are heavily leveraged on intangibles and are 

dramatically changing market structures.  

Because of the increasing inconsistencies and the overall stagnation of the economy, 

the United Nations System of National Accounts (SNA 2008, European Commission et al., 

2009) has been revised to partially cover some of those gaps. In particular, the SNA was 

updated in 2008 as revision of the SNA 1993, then adopted in Europe with the ESA 2010 

which is enforced for all EU Member States through EU  regulation (EC) No. 549/2013, to 

include in the calculation the treatment of Research and Development (R&D) expenses as 

investment and other measures and corrections, to make the GDP better suited for today's 

economies. 

Unfortunately, as Schreyer and Zinni (2018) identify, this does not solve the problem. 

Shreyer et al. explain that the instability of R&D asset values is affected by sunk costs, 

upfront investments and network externalities that are very difficult to measure. That means 

that aggregate returns to scale may not be constant but instead increase over time, since there 

are several spillovers generated by the same assets in a dense research ecosystem (Schreyer & 

Zinni, 2018). The other point they make is that R&D is not just an input value, but is a 

technology index whose stock pool affects the production forward, contributing to the success 

of a specific ecosystem. It is therefore an enabler rather than just an input factor (Diewert & 

Huang, 2011).  

An additional aspect to be considered is the absence of any investment indirectly 

correlated with R&D that is reflected in the soft knowledge exchanged between like-minded 

people. In this situation, it is very difficult to correctly account the real value of R&D assets, 

because the way those assets are built is very hard to compute and market prices very hard to 

get.  Therefore, later R&D and intangibles are accounted at cost, mostly wages of personnel 

directly involved in the R&D activities, without considering the other dimensions Sveiby 

described and the networks and data that today are available because of the digitalisation of 

society. Furthermore, the difficulty of determining the rate of depreciation and easy 

transferability, even across borders, affects R&D.  This can generate infra-annual movements 

that could be difficult to capture while measuring GDP.  Similarly, other intangibles are not 

part of R&D inputs and not even part of the revenues generated by companies (eg via 

advertising) as correctly explained by Brynjolfsson and Collis (2019).  





https://www.sec.gov/Archives/edgar/data/1326801/000132680113000003/fb-12312012x10k.htm
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Facebook is higher than the value of assets accounted for in the financial statements based 
on IAS, which reflect cost or fair value. 

Following this approach, the divergence of value of intangible and assets accounting is 

transferred to the next levels where National Accounting Systems aggregate data based on 

those principles. As specified by other economists (Li et al., 2019), in most cases the value of 

data is generated when a firm has a data-driven business model. To measure intangibles, there 

need to be proxies in the Annual Income Statement to report the value of intangibles. To do 

that it would be necessary to add to the financial statements, a shared and updated ledger, 

which shows the real economic value of intangible assets and the real wealth produced by the 

ability to create value. In a shared and updated ledger, there could be the real value of the 

ecosystem in which to detect the wealth produced, and to detect any loss that this has on other 

traditional economies. This more inclusive ledger could measure the variation of unpaid 

services, the business model variance and the quality of service improvement advocated by 

Coyle (Coyle, 2017). This ledger could be linked to the organisational capital of the company 

and eventually to the sales, general, and administrative (SG&A) expense as advocated by Li 

(Li et al., 2019). It could also include the formalisation of a knowledge-based structure 

advocated by Sveiby (Sveiby, 1989, 1998).  

A small example: Uber has no assets on the balance sheet, no taxis or employees, but 

has an economic value estimated at 17 billion dollars; on the other hand, the economy of 

taxis, as a transport system, has had a negative impact. Another example is the decline that 

travel agencies experienced with the advent of online booking. The updated shared ledger 

must record the economic growth in some sectors and the losses of traditional sectors. The 

ledger must always be updated because the scenarios change. 

1.5. Understanding Intangibles Value via Contracts 

It is now clear that in a world progressively dominated by digital platforms and 

ecosystems, the capability to correctly interpret and analyse large volumes of data is 

becoming critically important.  Data-driven economies, the Internet of Things and other 

trends make vast amounts of data available. But the formats (syntax) and meanings 

(semantics) of the data varies needlessly, and much data is unstructured or semi-structured.   

We believe contracts and in particular native digital contracts can establish a positive 

feedback loop of network benefits that will lead to harmonisation of syntax and semantics. 

The increased use of digital forms of contracting (or performing contracts even where the 

contract itself is not directly computable) creates a wealth of new relational and transaction 

data that can be used to model complementary views of the network of economic trades and 
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The need to move from analogue to digital indicators is evident (Still et al., 2012). 

Turning digital data traces into dependable insights that can support decision-making and 

policy-making is not trivial and can only happen with a strong and rigorous modelling 

exercise (for a popular exploration of the topic, see e.g., Silver, 2012).  A system of 

expressing contracts via standard templates can have benefits at a micro-use level that expand 

via network benefits into a general dynamic of structure and standards. 
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ITU (ITU, 2012) also graphically explained the relation between Broadband penetration and 

GDP impact through four types of effects (Figure 5).  

 

 

Figure 5: ICT and Broadband economic impact (on GDP).  

In a recent study (ITU, 2018), the ITU also offered additional evidence based on 

econometric modelling that demonstrated that investing in networks and network capacity can 

increase the GDP of a country. In particular, a 1% increase in investment on wireless network 

can lead to an increase of .15% of the GDP while an increase of 1% of the fixed broadband 

network can contribute to 0.08% in GDP growth (Figure 6).  

 

Figure 6:  Impact on GDP of 1% increase in independent variable (data from ITU, 2018) 
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Incumbent 
ISP 

specific elements of their networks to other operators. There are two main approaches in 

unbundling: 

a) The first one requires the new operator to install network elements (switches) 

at the incumbent central business districts and lease part of the incumbent network elements 

to serve other customers outside the districts. 

b) The second option is for the new operator to lease network elements of the 

incumbent and offer its services at retail level (e.g *DSL, mobile services) avoiding network 

component duplication by reusing network capabilities already offered by the incumbent.  

With the advent of the Internet and the expansion of Internet Service Providers, a new 

type of interconnection was required. Regulators had to facilitate interconnection between 

Internet Service Providers and Incumbent Local Carrier Networks to offer the possibility 

to use dial-up services for Internet connection (Figure 11). At the beginning, the competition 

was limited and the penetration of computers was negligible, so dial-up access did not create 

important threats to incumbents.  

 

 
Figure 11: Interconnection among Local Carriers networks and Internet Service Providers. 

 

2.3. The Race to the Top  

Because of the disruptive nature of the Internet, new services began to emerge, 

including a new generation of players called Over-The-Top (OTT) since they were leveraging 

telecom investments and resources for free. OTT entrants began to compete directly with 

Telco operators for important revenue streams (e.g., Skype)17. OTTs are service providers that 

do not need to operate or lease network from telecom operators since they rely mainly on the 

Internet access network to provision their services.  

                                                 

17 https://en.wikipedia.org/wiki/Telco-OTT 
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Figure 14: The Internet via the World Wide Web. 

 
With the mass adoption of TCP/IP in personal computing, the increased computational 

power (Moore, 1965) and the possibility to resolve Internet addresses in a user-friendly way 

via browsers, use of the Internet exploded. As an open ecosystem, it marginalised proprietary 

networks such as Compuserve, AOL and Minitel. 

 

 

Figure 15: The dependencies and impact of the World Wide Web (CERN).21 

 

At the beginning, information was mostly limited to static web pages and some expert 

user forums. The classification of knowledge was hierarchical. There was very little 

                                                 

21 https://worldwideweb.cern.ch/timeline/ , coutesly https://copyright.web.cern.ch/ 
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in transit are monitored; cities provide more information to citizens about transport and 

resources management; and connected cars improve safety and reduce maintenance cost.   

Embedded development has been advancing for decades, but connected devices have 

recently accelerated enormously moving, for example, from 46% penetration in the year 2000 

to 82% penetration in 201927 in the UK. The huge market for miniaturised devices for mobile 

phones and the avoidance of lock-in provided by open source hardware and software has 

brought to the masses the introduction of embedded prototyping platforms (like Arduino, 

mBed, Spark core, Raspberry Pi, and many more).  This allows individuals and businesses to 

quickly and easily prototype connected objects that communicate directly (or indirectly) with 

the Internet.  

Figure 20: Network effects of platform revolution 

 
Quick prototyping and the open market for devices has led to many successes, 

including crowdfunding campaigns (e.g, the Pebble smart watch, the SmartThings IoT 

gateway, the Spark core Arduino WiFi module, etc.), popular IoT company acquisitions 

(Nest, Basis and Ring).  According to consultancies, IoT together with AI and blockchain is at 

the top of the hype cycle and there has been a considerable increase of new startups and SMEs 

seeking to get involved in the IoT commercial space by providing hardware and software 

solutions in the domains of home automation, wearables, mobility and smart cities. With the 

ease of access to the market, it is predicted that most of the IoT solutions in the market will 

originate from startups and small companies as demonstrated by the proliferation of startup 

companies producing successful devices (Pebble acquired by Fitbit). 

                                                 

27https://www.statista.com/statistics/274109/connected-device-penetration-in-the-united-kingdom-uk-since-2000 


































































































































































































