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Introduction 

The measurement of innovation among companies is of broad interest to corporate managers and policy 

developers alike, yet measuring innovation reliably remains a challenge. Most research to date has made 

use of company surveys, which results in limitations relating to response and recollection biases, sample 

size limitations due high data collection efforts, and the type of information that can be gathered. 

Researchers are increasingly exploring web-based data collection methods to counter some of these 

limitations and derive insights from freely accessible data that is frequently updated by companies in the 

course of their operations. This paper provides a review of existing research using corporate web sites to 

identify innovation-related indicators and proposes a framework for future work.  

Review of Measures and Methods 

Compared to more traditional methods of measuring corporate innovation including bibliometrics and 

patent analysis, there are still very few publications applying web-based measures to the context of 

corporate innovation and R&D. Previous research has typically utilized either web content analysis – 

mostly in the form of keyword-based analyses – or web structure analyses, but very few studies combine 

web structure and web content analysis.  

The most common methods in content analyses are based on keyword analyses. Some studies employ 

simple reporting of frequencies and normalized frequencies. Most studies, however, follow up keyword 

analyses with factors analyses (Libaers et al., 2010), principal component analyses and/or cluster analyses 

(Arora et al., 2013; di Tollo et al., 2015). Co-occurrence of keywords is beginning to be employed, either 

through logical combination of simple keyword analyses (di Tollo et al., 2015; Gök et al., 2015) or more 

advanced considerations, such as on-screen visibility (Jianhua et al., 2016) and co-word networks and 

emotion analysis using corporate annual reports (Garechana et al., 2017). The use of internet archives is 

quite common, e.g. to identify corporate status as active or inactive (Blazquez and Domenech, 2017a) or 

to identify changes in the product and service offering of companies and their financing (Youtie et al., 

2012). 

More complex, theoretically aligned studies have combined several web-based measures to identify 

commercialization models of companies (Libaers et al., 2010), business strategy(Arora et al., 2015; 

Youtie et al., 2012) , and most recently export orientation (Blazquez and Domenech, 2017b). While not 

all of these studies made an explicit link to corporate innovation, these concepts have been considered in 

the innovation literature, and future innovation studies should consider these methodologies.  

Innovation Dimensions 
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The review of the literature on web-based innovation measures suggests that the literature is not yet at the 

stage of theory-driven web scraping (Landers et al., 2016). We thus suggest in this paper that web-based 

innovation measures should aim to reflect established innovation measures. The most widely applied 

innovation measurement framework in the traditional innovation literature are the various versions of the 

OECD’s Oslo Manual (OECD, 1997 and onwards). This manual contains a range of questions relating to 

companies’ innovation strategies and innovation activities, including activities undertaken with regards to 

goods and service innovation, process innovation, organizational innovation and marketing innovation.  

Innovation strategy 

Surveys following the Oslo Manual typically contain at least one, often more questions concerning 

corporate innovation strategies. As Libaers et al. (2010) note, most web sites include sections on the 

company’s mission or strategy. Keyword analyses have allowed researchers (Libaers et al., 2010) to 

identify commercialization strategies among innovative companies, and our framework proposes to focus 

specifically on innovation strategies as captured in the Oslo Manual.  

Innovation activities 

In order to measure activities on web sites that display static information, we suggest two approaches. 

Firstly, companies may choose to mark new products and services, or even some process or 

organizational innovations as new on their web sites, especially in sections that contain press releases or 

information about specific products and services. Keyword analyses are likely to identify some of these 

innovations. Secondly, the use of the internet archives allows for comparison between versions of the web 

sites, which may allow to identify new products and services offered (Youtie et al., 2012), but also some 

changes in organizational structures.  

Innovation Branding  

Focusing on survey methods, the Oslo Manual does not collect data on the marketing of innovations, i.e. 

whether a company presents itself as innovative in its marketing and branding efforts. However, company 

web sites are specifically designed for marketing purposes (Blazquez and Domenech, 2017b), and as such 

it can be expected that some presentations of innovativeness on company websites should be considered 

branding, rather than indications of substantive innovation. Web-based methods need to consider this 

aspect and develop measures to differentiate between these representations. 

 

Innovation Web-scraping Framework 

In conclusion, our paper presents a framework designed 

to match the theoretical and empirical underpinnings of 

the Oslo Manual (see Figure 1). It focuses on two 

dimensions covered in the Oslo Manual – innovation 

strategies and activities – and complements them with the 

consideration of web branding. We also discuss control 

variables such as company size (Domenech, 2012).  



Application of this framework will allow validation against 

the large Oslo Manual data sets available to for  many 

countries and opens opportunities for large scale web-based 

innovation research.   

Figure 1: Innovation Web-Scraping Framework 
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