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Abstract — Many business activities and procedures influence 

the environment. Their environmental impacts have to be assessed. 
We consider companies where the procedure of measuring 
environmental performance (EP) is applied through an 
environmental management system (EMS). The paper surveys the 
methodology that is designated for the environmental performance 
evaluation of companies in the food-processing sector and 
introduces the architecture of the Web environmental 
benchmarking and reporting system (WEBRIS) that has been 
developed. The WEBRIS consists of several modules that can be 
separated into two main groups – data collection and data retrieval, 
which is introduced in the paper. Web information system was built 
as a transactional system utilizing a relational database, which 
forms the main data storage system. 

Keywords — Benchmarking; Corporate sustainability; 
Corporate reporting; Corporate performance; EMS; EP; EPE; 
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I.  INTRODUCTION 
The process of improving performance by understanding, 

identifying, adapting and implementing best practices is called 
benchmarking, [1]. 

Benchmarking is based on exchange of information on 
processes and measurements. This process is resulting in the 
setting of realistic improvement goals. It is a process of 
continuous improvement, [2]. The framework based on 
benchmarking performance indicators and the best practices 
are examined. It is necessary to determine areas where the 
company performance can be improved. Although most 
benchmarking initiatives concern financial and management 
issues, environmental benchmarking is becoming a major 
element in the environmental management of companies. 
Benchmarking can provide an early warning in time to prevent 
economic, social and environmental harm, [3]. 

On the other hand, measuring corporate performance is 
difficult and challenging, [4]. In different decision-making 
contexts, stakeholders tend to use different criteria and 
methodologies, thus arriving at different and contrasting 
assessments of the sustainability of corporate performance in 
practice, [5].  

The current trends of research in the area of corporate 
performance evaluation and corporate sustainability are 
discussed by Hřebíček [6, 7]. These papers concentrate on local 
(Czech Republic) trends in this area [8]. 

The ICT support tools can be divided into two groups. The 
first group includes generic benchmarking and the second is for 
specific benchmarking. Let us mention the best known of them.  

e-Bench [9] is a web application for auditing and 
simulation/modelling. The system then benchmarks these in-
put factors to identify how efficiently they are used by other 
users in the data-base. e-Bench has been successfully used in 
the USA, Australia and New Zealand. 

Web application named Environmental Management 
Assessment and Benchmarking (EMAB) is designed for the 
maturity assessment and benchmarking of corporate 
environmental management efforts [10]. The portal provides 
the measuring of corporate environmental management efforts, 
a survey that is based on criteria pursuant to the ISO 14000 
family [11] and the EMAS III [12] standards. 

The Safety, Health and Environment Intra Industry 
Benchmarking Association (SHEIIBA) [13] Corporate 
Benchmarking Ltd. (in SHEIIBA) has built and runs bespoke 
safety benchmarking programmes for industry sectors. 
Participating companies enter accident and ill-health data into 
an online form each month. The data is divided by cause and 
type and can by split into different employee groups. Data can 
be viewed in graphic or tabular format as fixed periods, rolling 
years or time spans (up to 12 quarters or years.) The system is 
currently in use in 14 United Kingdom water utilities. 

We introduce the methodology that is designated for the 
environmental performance evaluation of companies in the 
food-processing sector and discus the architecture of the Web 
environmental benchmarking and reporting system (WEBRIS) 
that has been developed. In our vision, we foresaw two main 
objectives of the WEBRIS.  

Firstly, any company may use such an information system 
to create various environmental reports and share its data with 
both its stakeholders and, in the future, with the state 
administrations concerned with regulatory demands and 
mandatory corporate reporting.  

Secondly, the environmental performance evaluation (EPE) 
of any company is performed by evaluating its key 
performance indicators (KPIs). This way, the company can 
share with the public its environmental performance (EP) or 
check an EP development progress. EPE can be done through 
various reports as stated above or through custom dashboards. 

Basic high-level requirements for the WEBRIS were:  
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• to store source company data;  

• to compute KPIs according to the selected sector and 
methodology;  

• to generate environmental reports in the selected format 
for offline storage, printing and archiving;  

• to import source company data from its company 
information system with the prescribed format;  

• to provide selected information in the form of reports 
accessible online to the general public or only to 
selected persons;  

• to provide selected information in the standardized 
XBRL format for interchange with other systems;  

• to provide the possibility to evaluate the company EP 
anonymously;  

• to provide the possibility to define report data and 
business logic;  

• to dynamically generate the XBRL taxonomies for a 
given report;  

• to provide the possibility to customize standardized 
reports and to generate fully customized reports;  

• to provide the possibility to compare reports among the 
companies of the given sector.  

The WEBRIS consists of several modules that can be 
separated into two main groups – data collection and data 
retrieval, which is introduced in the next section. The WEBRIS 
was built as a transactional system utilizing a relational 
database, which forms the main data storage system.  

We have proposed a further extension of the reporting 
information system with an XML and XBRL data store to 
provide greater flexibility. The pilot implementation of 
WEBRIS has been performed in the set of twenty four SME 
breweries in the Czech Republic which belongs to C11 - 
Manufacture of beverages NACE section and which have 
determined their KPIs.  

Another direction of the WEBRIS implementation will be 
connected with improving the user-friendliness (in accord with 
feedback) and the integration of complementary methods for 
measuring company EP, together with an extension into other 
market segments. 

II. MATERIALS AND METHODS 
The system WEBRIS is implemented as a web application - 

regarding the requirements for availability. PHP5 language 
(PHP: Hypertext Preprocessor) [14] was selected as the 
language for the application implementation. For cover 
security, easy extension the application and for the reason of 
sustainability of application the Nette framework [15] was 
used. The Nette framework is a MVP (Model View Presenter) 
framework, which allows us to separate the architecture layers 
to secure the consistency of the web application. The Nette is 
an extension of PHP5 language.  

Since the WEBRIS application is focused on collecting 
questionnaires and generating reports, it is necessary to use a 
database where these will be saved and the reports calculations 
will be done. MySQL [16] was chosen. Given the complexity 
of the calculations, MySQL is the best choice. 

The frontend Bootstrap framework was used in order to 
ensure responsiveness of the web design. This technology 
allows optimization of websites for mobile devices, [17]. 

III. RESULTS 

A. User roles in WEBRIS 
The WEBRIS allows the authentication and authorization. 

In WEBRIS (Figure 1), there are three types of users.  

The first type of user is public user, who is only allowed to 
show the Sign in page.  

The second type of user – the company allows login or a 
new registration. After registration the user is offered either to 
complete a new questionnaire or is shown the original 
questionnaires. In the case of a user of the administrator type, 
the user rights are extended with browsing the questionnaires 
of any company. Naturally, it is possible to register a new user 
- company on the registration page.   

The third type of user is Administrator. This user can show 
or edit the questionnaire of any company. For managing the 
roles, we implemented the ACL (Access Control List) model, 
which makes authorization much easier, because the list of 
roles, resources and privileges is centralized. 

B. The WEBRIS architecture 
The WEBRIS architecture (Fig. 1) is based on the MVP 

(Model View Presenter) architecture. Fig.1 shows its 
architecture. The presentation layer is provided by Latte 
templates that allow better adaptation of the HTML code. 
Common visual elements of the information system are 
allocated to a separate file and included in each partial 
template. At the level of view Twitter Bootstrap is also used, 
which provides a responsive image even in mobile devices.  

 

Fig. 1. WEBRIS Architecture 
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The data layer includes both database systems - the RDB 
system and the XBRL database. 

It is possible to query by both SQL and XQuery languages, 
because the Data layer exposes their interfaces. 

The application layer provides a wide range of APIs to 
connect the database to various sources; this allows high 
interoperability of the WEBRIS.   

Due to the development of WEBRIS, this application is 
divided into several modules. 

The first module termed Survey collects questionnaires and 
their management. In the case of management, it is deletion or 
modification of questionnaires.  

The second module called Reporting provides evaluation 
(Fig. 2) of the forms, and display of results as a diagram in a 
comparison with the average for the sector. Diagrams are 
shown on the client side using the framework Chart.js. This 
module also allows us to export the final report in XBRL 
format [18], or PDF. 

 

Fig. 2. Final Report 

 
The Data Extractor module provides automatic acquisition 

of values needed KPI calculation for reporting. This module 
downloads necessary data from the website or.justice.cz. It is 
necessary to transform data from PDF format using OCR 
(scanned document) to a plain text format, which is then parsed 
and automatically added to the questionnaire form. 

As one of the key indicators, the Economic Value Added 
(EVA) [19] was used. It defines the difference between the net 
profit and capital costs. It serves for the estimation of 
shareholder value. 

A pilot version WEBRIS is focused on agricultural 
businesses, brewing and manufacturing industry. 

IV. DISCUSSION 
The previous version of corporate sustainability reporting 

information system was implemented [7, 8], [22, 23] in the past 
two years.  

This prototype was made to ensure that the chosen 
indicators can be computed and implemented successfully and 
verify the usability of information system for the end user.  

It concentrated on the assessing sustainability of crop 
production systems for the conditions of the Czech Republic 
[20] and differs from the new developed SAFA software [21]. 
In contrast, our application is beside others focused on a mobile 
access. It contains also the security ALC model. 

V. CONCLUSION 
The next objective of the WEBRIS implementation will be 

connected with improving the user-friendliness based on the 
user feedback and the integration of complementary methods 
for measuring company performance, together with an 
extension into other market segments. 

ACKNOWLEDGMENT 
This paper is supported by the Czech Science Foundation. 

Project name: Measuring corporate sustainability performance 
in selected sectors [Nr. 14-23079S].  

 

REFERENCES 
[1] B. Andersen and P.G. Pettersen, The benchmaking handbook. Step-by-

step instructions. London: Chapman & Hall, 1996 
[2] A. Bolli and T. Emtairah, Environmental benchmarking for local 

authorities:From concept to practice. Copenhagen: EEA, 2001 
[3] ECOSMES. Environmental benchmarking, [Online]. Available 

http://www.ecosmes.net/cm/navContents?l=EN&navID=envBenchmar 
king&subNavID=1&pagID=1. [Accessed: 22-April-2015].  

[4] J. Hřebíček, J. Soukopová, M. Štencl and O. Trenz, „Corporate Key 
Performance Indicators for Environmental Management and Reporting“. 
Acta univ. Agric. et silvic. Mendel. Brun. Vol. 59, pp. 99–108, February 
2011.  

[5] J. Hřebíček and L. Pekárková, Key Performance Indicators for 
Sustainable Reporting According to NACE. In: A. Möller, M. Schreiber 
(eds.) 22nd International Conference on Informatics fo Environmental 
Protection, Enviroinfo 2008. Environmental Informatics and  Industry 
Ecology, pp. 45–53. Aachen: Shaker Verlag, 2008.  

[6] J. Hřebíček, P. Mísařová and J. Hyršlová, Environmental Key 
Performance Indicators and Corporate Reporting. In: International 
conference EA-SDI 2007. Environmental Accounting and Sustainable 
Development Indicators. pp. 147-155, Ústí na Labem: University Jana 
Evangelisty, 2007. 

[7] J. Hřebíček, J. Soukopová and O. Trenz, „Current Trends of Economic 
Modelling of Sustainable Corporate Performance and Reporting – 
Review and Research Agenda“. In: Nerudová, D. (ed.) Procedia 
Economics and Finance, vol. 12, pp. 234-242, December 2014. 

[8] J. Hřebíček, O. Trenz and E. Vernerová, „Optimal set of agri-
environmental indicators for the agricultural sector of Czech Republic.“ 
Acta agric. et silvic. Mendel. Brun. Vol. 61, pp. 2171–2181, July 2013.  

[9] e-Bench. 2015  [Online]. Available: http://www.e-
bench.com/eBench/index.jsp [Accessed: 22-April-2015]. 

[10] V. Frehe, F. Stiel and F. Teuteberg, “A Maturity Model and Web 
Application for Environmental Management Benchmarking. In: 
AMCIS2014, pp. 1-14, 2014. [Online]. Available: 

Adjunct Proceedings of the 29th EnviroInfo and 3rd ICT4S Conference 2015 Copenhagen, Denmark September 7-9, 2015

92

Copyright: If not stated otherwise, all rights are reserved by the authors. ISBN: 978-87-7903-712-0



http://aisel.aisnet.org/amcis2014/GreenIS/GeneralPresentations/1/ 
[Accessed: 22-April-2015]. 

[11] EN ISO 14031: 2013. Environmental Management – Environmental 
Performance Evaluation – Guidelines. Paris: International Organization 
for Standardization, 2013. 

[12] EMAS. 2015.  [Online]. Available: 
http://ec.europa.eu/environment/emas/index_en.htm. [Accessed: 22-
April-2015] 

[13] SHEIIBA - Safety, Health and Environmental Intra Industry 
Benchmarking Service, 2015. [Online]. Available: 
http://www.sheiiba.com/.  [Accessed: 22-April-2015] 

[14] PHP: Hypertext Preprocessor, 2015. [Online]. Available::http://php.net 
[Accessed: 22-April-2015] 

[15] Nette: Nette Framework, 2015. [Online]. Available: http://nette.org. 
[Accessed: 22-April-2015] 

[16] MySQL. 2015.  [Online]. Available: http://www.mysql.com. [Accessed: 
22-April-2015] 

[17] Bootstrap, 2015. [Online]. Available: http://getbootstrap.com/. 
[Accessed: 22-April-2015] 

[18] XBRL - The business reporting standard. [Online]. Available: 
https://www.xbrl.org/ [Accessed: 22-April-2015] 

[19] L. Qi, A review of economic value added (EVA) survey: From the 
aspects of theory and application. In Communication Software and 
Networks (ICCSN), IEEE 3rd International Conference on 507–509, 
2011. 

[20] J. Křen, The methodology of the evaluation of the sustainability of 
vegetable production for the conditions of the Czech Republic (in 
Czech). Brno: Mendelova univerzita v Brně. 2011. 

[21] Sustainability Assessment of Food and Agriculture systems (SAFA), 
2015. [Online]. Available: 
http://www.fao.org/nr/sustainability/sustainability-assessments-safa/en/. 
[Accessed: 22-April-2015] 

[22] M. Hodinka, M. Štencl, J. Hřebíček and O. Trenz, “Business Intelligence 
in Environmental Reporting Powered by XBRL.” Acta agric. et silvic. 
Mendel. Brun. Vol. 62, pp. 355-362, February 2014.  

[23] Z. Chvátalová, J. Hřebíček and O. Trenz, Benchmarking Systems and 
Methods for Environmental Performance Models. In: Environmental 
Software Systems: Infrastructures, Services and Applications, 11th IFIP 
WG 5.11 International Sysmposium, ISESS 2015, pp. 531-541, 
Heidelberg: Springer, 2015. 

 
 

 

Adjunct Proceedings of the 29th EnviroInfo and 3rd ICT4S Conference 2015 Copenhagen, Denmark September 7-9, 2015

93

Copyright: If not stated otherwise, all rights are reserved by the authors. ISBN: 978-87-7903-712-0


