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Abstract 

An environmental certificate gives information about the characteristics of the building today, but does 

not, as the current study shows, guarantee future performance. The question investigated in this study 

is if there are any demands at all on a newly constructed and certified building to provide any form of 

information that shows that the building actually perform according to the promises of the certificate. 

If there is, then which certificate does have these criteria and how common is it? This report is an 

attempt to compare popular environmental certificates for newly constructed buildings, but from the 

perspective of their demand of follow-ups. From the point of view of a property investor and a 

valuation professional, it should be of interest to identify measurable parameters that could provide 

historical performance data on a building. Also from an environmental perspective actual long term 

performance should be most important. In the paper we formulate three conditions that a long term 

credible environmental rating system should fulfill: any certificate should only be preliminary until it 

has been verified by actual performance metrics, continuous monitoring should be done and it should 

be mandatory to re-evaluate the building every fifth year according to updated versions of the rating 

system in question. 
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1. Introduction 

Construction projects, including buildings, have a huge impact on the environment. According to EU 

Energy Efficiency Plan 2011, buildings are responsible for nearly 40% of energy consumption in the EU 

countries.  A similar pattern is also reported in the US where buildings account for 39.4% of energy 

consumption in 2002, with 56% and 44% accounted for by residential and commercial buildings 

respectively (Choi, 2009).  

As the awareness about climate change and environmental impact increased, the real estate industry 

recognized the need for a shift in focus. Development of concepts such as green buildings or 

environmentally friendly buildings allowed the construction industry to move toward achieving the 

objectives of sustainability (Pearce, et al., 2012).  Different actors in the construction and real estate 

sector might have different interest and requirements; investors are interested in economic 

performance while tenants are interested in health and comfort (Haapio & Viitaniemi, 2008), but the 

increased use of Corporate Social Responsibilities (CSR) and Socially Responsible Investment (SRI) 

indicated the importance of the growing link between sustainability and investment opportunities that 

do not only focus on the economic performance of investment, but also takes into account the 

environment and social aspects (Lützkendorf & Lorenz, 2008). In order to reduce the environmental 

impact of new and older buildings, it has been noted that proper tools for evaluating and assessing 

these potential impacts, performance, and necessary improvements are, if not required, then at least 

a huge help (Malmqvist, et al., 2011). Thus a number of different environmental classification systems 

that are intended to assess the impact of buildings on the environment have been developed since 

early 1990s (Furr, et al., 2009). Some of the most common rating tools are LEED (Leadership in Energy 

and Environmental Design), BREEAM (Building Research Establishment Environmental Assessment 

Method) and GreenBuilding.   

Cooper (1999) raised several challenges associated with existing environmental assessment methods 

and one of them is their lack of measuring progress for sustainability in relation to targets or time 

frames. He argues that “the ability of buildings to meet and maintain their given targets should be 

measured over a standardized time frame”. The concerns were not unfounded, as reports started to 

appear that showed a disappointing level of performance from these certified buildings. A report from 

a study in New York that covered more than 900 commercial buildings, 21 of which were LEED certified, 

showed no difference between conventional buildings and certified buildings concerning energy 

efficiency and greenhouse gas emissions, unless the certified building had achieved at least gold level 

(Scofield, 2013). A cross-country study made in 2007 reached opposite conclusions, stating that LEED 

certified buildings reached an energy use intensity (EUI) that was 25-30% lower than the benchmark 

building, represented by averages from a national initiatives with information from thousands of 

buildings, but also reported large varieties in the data (Turner & Frankel, 2008). A report from the 

World Green Building Council (WGBC) clearly stated the business case for green buildings (Wheeler & 

al, 2013), but the reports about underperforming certified buildings still argue for a closer look at the 

certificates. 

The basic underlying query in this study is to investigate to what extent an environmental label, given 

to a building at a certain point in time, gives information about the current environmental quality of 

the building. Are there e.g. any demands for follow-ups in order to keep a certain environmental label? 

This will also become a more and more important question because environmental systems change 
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over time (see DeLisle, Grissom & Högberg 2012). This means that from a property market perspective, 

a certain environmental label will be more and more difficult to interpret over time as the conditions 

for getting a certain label may have changed. The study also looks at the initial verifications demanded 

in the system and e.g. whether theoretical calculations or actual measurements are made, as this is 

also something that affects the credibility of the system for investors. 

This article studies five environmental certification systems with a focus on their approach towards a 

continuous monitoring and reporting of a buildings performance concerning environmental issues. 

Four of the five mentioned systems are internationally well-known systems: BREEAM, LEED, EU Green 

Building and DGNB from Germany. The fifth is the local Swedish system Miljöbyggnad, which in Sweden 

is more common than BREEAM and LEED. In the first part of the article, the focus is on cases where 

the classification is assumed to be applied to the new construction of a commercial building, typically 

for office use. Then we also investigate two systems used for classifying buildings in use.  

The structure of the paper is as follows; section 2 describes the method used in the study and section 

3 gives a short description of the assessment systems chosen for this paper. 

During the work the following aspects were identified as being important and these are covered in 

sections 4-7. 

- System for initial verification in relation to the theoretically based evaluation used during the design 

stage. 

- Demands for short term follow-up after 1-2 years when e.g. the technical systems have been 

adjusted. 

- Demands for more long-term follow-ups after say 5-10 years, or whether there is some kind of time-

limit for the classification, which means that if a new evaluation is not carried out then the official 

grading expires. 

- Special demands concerning the management stage that is not of the type that concerns a follow up 

at a certain time. 

Section 8 highlights the most important results and also includes some suggestions for future 

developments of the certification systems. 

 

2. Method 

The article is mainly based on academic literature and official guides concerning the different 

certification systems. One provider for these documents has been the Swedish Green Building Council 

(SGBC) web site, where most of this information is publicly available. One of the main purposes of 

SGBC as well as for all national Green Building Councils is to provide information and education on 

different certification systems, their web page and office can be described as a library for information 

on these systems. The documents and guides are rarely produced by them, but gathered from the 

responsible organizations and stored at the same place to be more accessible. One exception is that 

they commonly translate international documents into the native language and for some assessment 
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systems, such as for example BREEAM, they are involved with creating nationally adapted versions of 

the original system.  

In order to gain a deeper understandings of how these systems are to work with, and how professionals 

and academics view them, two interviews with additional correspondence and conversations as well 

as three meetings with a reference group consisting of professionals from the real estate industry and 

academia have been conducted.  As these interviews and correspondences had as main purpose to 

check that the systems were correctly understood, the information from these sources are not 

presented explicitly below. 

 

3. The certification systems: A short description of aspects covered  

3.1 BREEAM 

The first system was created in 1990 in UK by Building Research Establishment, a former establishment 

of the UK government, but a private organization today (BREEAM - About, u.d.; BREEAM - FAQ, u.d.). 

Since its initial release, the system has gone under four major updates as well as added versions to 

include homes, neighborhoods and assorted types of specialized buildings. In Europe, BREEAM is 

commonly customized for specific countries, at present there are eight different adaptations for 

different countries (BREEAM - About, u.d.). BREEAM also has a specific certificate for existing buildings 

called BREEAM In-Use (2014). The design of the system is that the object receives credits for a number 

of different indicators, divided into nine different categories; Energy, Management, Health and 

Wellbeing, Transport, Water Consumption, Materials, Waste, Pollution, Land Use and Ecology (SGBC 

BREEAM, 2014). 

3.2 LEED 

Developed by Green Building Council in USA, the first edition was officially unveiled in March 2000 

(USBGC History, u.d.). Since then, three more editions have been released, the latest in November 

2013 (LEEDv4). There are also several versions of the certificate, depending on if the construction in 

question is a new construction, a major refurbishment, a school or involving healthcare (USBGC LEED 

v4, u.d.). There is also a version for operations and management LEED EB:O&M (USGBC LEED rating 

systems, u.d.). In each version, the object achieves credits for a number of different indicators, divided 

in eight different categories covering Location and Transportation, Sustainable Sites, Water Efficiency, 

Energy and Atmosphere, Materials and Resources, Indoor Environmental Quality, Innovation and 

Regional Priority (USGBC Rating systems recources, u.d.). 

3.3 DGNB System 

The DGNB System was developed in Germany by the German Sustainability Building Council that was 

established in 2007. Started by 16 different initiators, the council today has more than 1100 members 

all over the world (DGNB, u.d.). As with the other major international certificates, there are several 

versions depending on the purpose of the building and also a separate one for existing office buildings. 

The DGNB system is, aside from being as encompassing as LEED or BREEAM, promoted with having a 

greater focus on life-cycle analysis (LCA) (DGNB The certification system, u.d.). 
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3.4 Miljöbyggnad 

Developed by the Swedish Green Building Council (SGBC), this system is designed for Swedish 

conditions and to work smoothly with Swedish laws and regulations (SGBC Miljöbyggnad, u.d.). 

Designed to look only at the specific building and its performance, rather than activities in the building 

and factors concerning its location, Miljöbyggnad has a more narrow focus that covers energy, 

materials and indoor environment quality. 

3.5 Green Building 

Developed on an initiative from EU in 2005, this system is significantly narrower in scope compared to 

the other systems. Green Building is only focused on energy and is largely based around different 

calculations of energy consumption. When an application is made, the evaluation is based on a 

comparison to similar buildings and/or standing regulations. (Joint Research Centre - Institute for 

Energy and Transport, u.d.)  

 

Table 1 Summary of aspects covered in the different systems (SGBC, 2014) 

 

 

4. Initial verification and early follow-ups 

For a new building, all the international systems studied require that the performance of the building 

can be measured, but actual data of the performance is not reported to the certifying authority (SGBC 

BREEAM, 2014; DGNB, 2013; SGBC Om Miljöbyggnad, u.d.). This means that the environmental 

classification primarily is based on theoretical calculations based on the design, using established 

evaluations programs for the different aspects. This is of course necessary if it should be possible to 

market a new building with a certain environmental label. 
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The Swedish Miljöbyggnad does demand actual operations data as well, and it also differs from the 

other systems in that the initial data only allows a preliminary certification. The permanent certificate 

is handed out only after a verification that is made up to two years after the commissioning (SGBC Om 

Miljöbyggnad, u.d.). When a project is about to verify their certificate and make it permanent, the 

documentation required concerns the operational data. An interesting question is how probable it is 

that a preliminary certified building actually will gain a permanent certificate. The system is however 

still rather new and the SGBC, that are doing the evaluation, are still establishing their routines, so it is 

still too early to make any statements about the relation between the preliminary classification and 

the final classification based on available data.  

As it takes time before the building ”stabilizes” and also because the actual working of a building can 

differ from the theoretical calculations, especially after a few years, it is interesting to see what the 

systems demand in terms of follow-ups. The systems differ somewhat in this area. As mentioned, 

Miljöbyggnad only gives out a preliminary certificate when the building is new and awards the actual 

certificate when a follow-up has been made after one to two years of commissioning. LEED, BREEAM 

and DGNB, for their respective new building certificates, have no demand for any kind of follow up 

after the certificate has been awarded. The certificate in these cases therefore represents the buildings 

(theoretical) performance at a single point in time.  

A LEED certificate can however be revoked. This can happen if, for any reason, the building is the target 

for a Certification Challenge, handled and usually initiated by the GBCI (Green Building Certification 

Institute). The Challenge must take place within 18 months from the date of the certification, and all 

projects that are awarded the LEED certificate is therefore obliged to retain all project information 

concerning the certification on-site for a minimum of two years (USGBC Guide to LEED, u.d.). No 

information is however presented about how common such challenges are and what the results of the 

challenges have been. 

LEED, BREEAM and DGNB also have a separate certificate for buildings in-use, and these have more 

demands for follow-up. An EU Green Building certificate has to be renewed and revised every year or 

the building will lose its certificate (SGBC EU GreenBuilding, u.d.). These are discussed below. 

 

5. Demands for more long-term follow-ups after 5-10 years 

Considering newly constructed building for commercial use, the only international system that 

demands yearly data on the performance of the building is the EU Green Building system, which, as 

mentioned, requires new information every year since the certificate is only valid for one year at a 

time. This yearly renewal is done by sending reports on the energy consumption of the building to the 

national Green Building Council or similar organization (SGBC GreenBuilding Certifiera, u.d.). The 

required data is, however, not very extensive since the only demand to achieve the certificate is to 

show a 25% decrease in overall energy consumptions since before a major renovation, or a 25% lower 

consumption than what is regulated by the Swedish Building Regulations (SGBC EU GreenBuilding, 

u.d.).  

In the other systems, there are longer periods until the certificate has to be renewed. The certificate 

from Miljöbyggnad is valid for at the most 10 years, or until a major refurbishment. The same is the 
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case for LEED, where any certificate is valid for 10 years from that versions launch date of the system 

(USGBC Guide to LEED, u.d.; SGBC Om Miljöbyggnad, u.d.). The certificates from BREEAM and DGNB 

do not come with an expiration date. There are new upgrades of these every second to third year, but 

there is no demand that the certificate should be updated. 

 

6. Special demands concerning the management stage 

In order to be awarded a certificate from the international and more extensive systems like LEED, 

BREEAM and DGNB, there is a demand to verify a systematic commission and to provide manuals and 

documents that will guide the management to operate the building to its optimal performance (USBGC 

LEED v4, u.d.; SGBC BREEAM, 2014; DGNB GmbH, 2014). This goes for all three systems. No specific 

required documents are listed, instead, examples of documents are listed that can provide sufficient 

evidence for an auditor to award a suitable amount of credits. This is a way to try to secure the 

performance of the certified building without burdening the owner with a returning evaluation 

process. Miljöbyggnad and EU Green Building do not have any demands concerning management or 

commissioning. Even if there is a demand for a "management manual" there is no system to follow up 

that such a manual actually is followed and this might be extra problematic if the building is sold and 

new actors take over the management of the building. 

 

7. Certification systems with continuous reporting 

There are some systems available today that are constructed to report the continuous performance of 

the building. Most of these systems are extensions of a pre-existing certification system. Two of those 

that can be considered most well-known are presented below. 

7.1 BREEAM In-Use 

Developed in 2009, this system is based on the same nine categories as the original BREEAM, but the 

whole assessment is done online by a licensed assessor and the assessment itself differs somewhat 

from the system for new buildings in that it is more flexible in order to be compatible with other major 

regulatory and corporate reporting systems, such as ISO 14001, Energy Performance of Buildings 

Directive (EPBD) and the Global Reporting Initiative (GRI).  

The assessment is done in three parts: the asset (an entire building or part of a building), the building 

management and the occupier management. The rating is then done according to the usual BREEAM 

star rating. As part of the system, BRE Global provided ten Key Performance Indicators (KPIs) to make 

the assessment easier and to create a base for comparability between assets in a property portfolio 

(figure 2). These KPIs are not however, directly relatable to the In-Use ratings, but are meant to assist 

in reporting specific performance levels. 
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KPI Description Measurement 

KPI 1 Building CO2 

(kgCO2 eq pa3 per m2 GIA4) 
The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
direct fuel use at the asset (for 
electricity, heating and cooling) 
consumed during the reporting year. 

KPI 2 Building CO2 
(kgCO2 eq pa3 per FTE5) 

The mass of CO2 eq1 per Full Time 
Equivalent5 personnel employed at 
the asset arising from the fuel and 
electricity consumed by the asset 
during the reporting year. 

KPI 3 Business CO2 
(kgCO2 eq pa2 per m2 GIA4) 
 
 
 
 
 
 
Staff CO2 
(kgCO2 eq pa2 per m2 GIA4) 
 
 
 
 
 
Goods Transport CO2 
(kgCO2 eq pa2 per m2 GIA4) 

The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
business travel by personnel (based 
at the asset) and from goods 
(dispatched from the asset) during 
the reporting year. 
 
The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
business travel by personnel (based 
at the asset) during the reporting 
year. 
 
The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
business travel associated with 
goods (dispatched from the asset) 
during the reporting year. 

KPI 4 Staff Commute CO2 
(kgCO2 eq pa2 per m2 GIA4) 

The mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
personnel travel to and from the asset 
during the reporting year. 

KPI 5 Total CO2 
(kgCO2 eq pa2 per m2 GIA4) 

Total mass of CO2 eq1 per square 
meter of the asset (GIA4) arising from 
the fuel and electricity consumed by 
the asset, business travel of 
personnel based at the asset and 
transport of goods dispatched from 
the asset, during the reporting year. 

KPI 6 Building Primary Energy 
(kWh pa2 per m2 GIA4) 

The kilowatt hours per square meter 
of the asset (GIA4) of fuel and 
electricity consumed by the asset, 
measured in terms of primary energy6 
equivalent, for the reporting year. 

KPI 7 Water Consumption 
(m3 pa2 per m2 GIA4) 

The cubic meters of water consumed 
by the asset in the reporting year per 
square meter of the asset (GIA4). 

KPI 8 Total Waste 
(tons pa2 per m2) 

The tons of waste removed from the 
asset during the reporting year per 
square meter of the asset (GIA4). 

KPI 9 Proportion of Waste 
Recycled (%) 

Percentage of total waste produced 
by the asset which is recycled. 

KPI 10 Proportion of Waste to Landfill (%) Percentage of total waste produced 
by the asset which is sent to landfill. 

Figure 2 Table that presents the ten KPIs developed for the BREEAM In-Use assessment scheme. 

 

1 CO2eq Carbon Dioxide (CO2) equivalent: a measure of the global warming potential of different 

greenhouse gases in relation to that of carbon dioxide; it is defined as the amount of 

carbon dioxide that would give the same warming effect as that of the greenhouse gases 

being emitted. 
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2 kgCO2eq Mass (in kilograms) of CO2 equivalent. 

3 pa Per annum 

4 GIA Gross Internal Area: the whole enclosed area of a building within the external walls, 

taking each floor into account and excluding the thickness of the external wall. 

5 FTE Full Time Equivalent: a unit which is used to measure the people employed, or studying 

in a comparable way, even if they work or study a different number of hours per week. 

A full time employee or student is counted as 1 FTE, a part-time worker/student will be 

measured proportionally to the number of hours they work in comparison to a full time 

person. 

6 Primary Energy which has not been subjected to any transformation or conversion process. 

Once the initial certificate is achieved, it is valid for one year. In this regard, BREEAM In-Use is like the 

EU Green Building in that it demands a recertification every year. Since the system is completely online, 

after the initial setup, the work involved in recertification is not that intense, as long as you have access 

to the necessary data (Summerson, et al., 2016).  

7.2 LEED EB:O&M 

The following description is from the 4th edition of LEED from 2009. Built around the same categories 

as all LEED certificates, and with the same base number of available points, EB:O&M is quite extensive. 

There are 26 available points in category Sustainable Sites (SS), 14 in Water Efficiency (WE), 35 in 

Energy and Atmosphere (EA), 10 in Materials and Resources (MR), 15 in Indoor Environmental Quality 

(IEQ), 6 bonus points in Innovation in Operations (IO) and 4 more bonus points in Regional Priority (RP), 

giving a total of 110 possible points over 7 categories. The bonus points are, as can be expected, not 

necessary, and for a large part of the existing buildings out there, not possible. The concept is that you 

make an initial certification for your building, and later follow this up with recertification. At the initial 

verification, which is necessary to do no matter if the building has been previously certified or not, the 

building is given its rating. In order to keep this certificate, the building has to be recertified at least 

once every five years with figures that contain yearly performance for the building. If these figures or 

data cannot be presented, then the building loses the certificate and need to do an initial certification 

once more in order to get the certificate back.  

The initial certification process is really the same as for the usual certification that is associated with 

LEED for new constructions and large renovations. The recertification on the other hand is made much 

simpler and is based only on performance documentation unless major renovations or changes have 

been made to the building. As mentioned, there is a requirement for recertification at least once every 

five years, but it is possible to recertify every year if there is a wish for it.  

How much the property owner need to measure, monitor and report is completely dependent on the 

level of the certificate from the initial certification. What can be said specifically of LEED is that it takes 

into the consideration the activities and purpose of the building in a much wider context, just as 

BREEAM. Several points can be earned if you can show that the tenants changed their commuting to 

public transport or if transports of goods have been lessened by way of better coordination and such. 

It also places weight on energy and electricity usage by the tenants, so the landlord and the tenant 
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need a working agreement concerning how to operate and use the building in order for the owner to 

earn extra credit points.  

7.3 Comparison 

The focus areas or categories are similar for these two systems, but on a point by point or parameter 

by parameter basis, these two systems are about as difficult to compare as their original ones. They 

both have a bottom-up approach, meaning that they originate from specific problems, such as CO2 

emissions, and then provide solutions for assessing those levels, and it can be said is that they both 

offer the user the option of choosing their own ambition concerning the sustainability of their buildings 

and provide documents and literature on how higher ambitions can be achieved. One difference 

between these systems lies in the recertification process. Where LEED EB&OM gives the user the 

option of voluntarily doing the recertification every year, the requirement for keeping the certificate 

is only once every five years. The process in itself, while being easier after the initial certification, still 

requires physical documents to be gathered, compiled, sent to an accredited part for assessment and 

possibly complete with additional information. BREEAM offers a solution for both certification and 

recertification that is completely online, making at least the recertification easier to do as long as the 

necessary data are available. As such, LEED EB&OP can reasonably be assumed to be more work 

intense thanBREEAM In-Use. BREEAM can also be said to be tougher from the perspective of consistent 

monitoring since the certificate is only valid for one year, making it mandatory to do the recertification 

every year in order to keep the certificate. 

 

8. Conclusions and recommendations 

The main conclusions so far can be summarized as follows: 

- Most environmental rating systems have a rather limited system for following up on the 

performance of the building.  

- Some of the established environmental rating systems base their rating to a large extent on 

theoretical calculations and not on actual performance. 

This implies that there might be problems with the long term credibility of the rating system, both from 

an investor perspective and from an environmental perspective. An investor would want information 

on actual current performance and on probable future performance, and in that scenario, several of 

the current rating systems would seem to be rather irrelevant.  The same holds if society want to know 

how good the buildings really are from an environmental perspective. 

We would therefore argue that a credible environmental system has the following characteristics: 

- The initial classification of the building should be based on actual data and not on theoretical 

calculations only. Before the actual measurements are carried out, there should only be a 

preliminary rating, as in the Miljöbyggnad system. 

 

- The environmental qualities should be monitored yearly and the rating evaluated at least every 

fifth year. We believe that it should be mandatory for a LEED or BREEAM classified new building 

to use the system for evaluating buildings in use as described above. 
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- The evaluation every fifth year should be done according to changes and updates in the rating 

system. The aim should be that the rating should not depend on the initial vintage of the rating 

system, but on how the building would be classified according to the most recent rating 

criteria.  
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