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ABSTRACT 
 
Establishing environmental statistics and indicators face a number of methodological and institutional challenges. At Statistics 
Norway environmental statistics has evolved from a focus on natural resource assets to a focus primarily on the flows of pollution 
(or “residuals”). This substantial change in direction has led to some problems in the establishment of the work program for 
environmental statistics. In addition, since environmental statistics is a relatively young area of statistics it still lacks standardized 
definitions and data collection methodologies. This often results in a series of surveys being conducted where the collection 
methodologies change between each survey thus making it very difficult to establish a consistent time series. Challenges in terms 
of grossing up, imputation and the constant push to reduce response burden, all lead to problems in establishing new data 
collection systems. One solution has been to use data arising from outside the official statistical system. Unfortunately data 
produced by other authorities is usually collected for specific monitoring purposes and using this data for other purposes may not 
be so easy. One of the main impetuses for using data arising from outside the statistical system is the requirement for establishing 
sustainable development indicators. This paper examines these challenges currently faced by environmental statisticians in 
national statistical institutes, and is a response to the presentation and paper by Smith (2007).  
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RÉSUMÉ 
 
L’établissement de statistiques sur l’environnement et d’indicateurs pour faire face à des défis méthodologiques et institutionnels. 
À Statistique Norvège, la statistique sur l’environnement a évolué d’un point de vue centré sur les actifs en ressources naturelles 
pour se centrer principalement sur les flux de pollution (ou « résidus »). Le changement majeur d’orientation a fait naître 
quelques problèmes dans la mise en place d’un programme de travail ayant pour objet la statistique sur l’environnement. En 
outre, comme la statistique sur l’environnement est un domaine relativement jeune de la statistique, elle manque de définitions 
normalisées et de méthodes de collecte de données. Cette situation fait en sorte qu’une série d’enquêtes a été menée avec une 
méthode de collecte changeante entre chaque enquête rendant ainsi difficile l’établissement d’une série chronologique cohérente. 
Des défis touchant le calcul brut, l’imputation et le travail constant pour réduire le fardeau de réponse causent des problèmes dans 
la mise en place de systèmes de collecte de nouvelles données. Une solution était d’utiliser des données provenant du système de 
statistiques officielles. Malheureusement, les données produites par d’autres autorités sont habituellement recueillies à des fins de 
contrôle particulier; et l’utilisation de ces données à d’autres fins pourrait ne pas être facile. Un des principaux incitatifs pour 
l’utilisation de données provenant de l’extérieur du système de statistique officiel est la nécessité d’établir des indicateurs de 
développement durable. Cet article examine les défis qui se posent aux statisticiens environnementaux des instituts statistiques 
nationaux; et il se veut une réponse à la présentation et à l’article de Smith (2007). 
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1. INTRODUCTION 

 
1.1 Challenges facing environmental statistics and indicators 
 
The two main methodological challenges for environmental statistics and indicators identified by Statistics Canada (Smith 
2007) were the availability of good-quality national time series and the issues around weighting and aggregating. In 
addition, the challenge of using environmental indicators in combination with socio-economic statistics was also 
discussed. 
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Although these are important challenges, environmental statistics and the resultant indicators also face more basic 
challenges that are common to other types of statistical areas. The fundamental statistical survey problems of what to ask, 
how to ask about it, whom to ask and who knows the answer and how do we evaluate the quality of those answers, are all 
important topics that need to be determined before good quality information about any topic can be obtained. These same 
issues are no less important in the area of environmental statistics; it is just that the answers may be different from those 
in, for example, economic, health or population statistical surveys.  
 
One of the fundamental problems facing environmental statistics divisions in national statistical institutes is the need to 
develop statistics using the data arising from the administrative registers and monitoring systems developed and 
maintained by other authorities. A couple of the main driving forces are the need to reduce the response burden on 
enterprises, government entities and individuals and the demand for sustainable development indicators which often use 
data produced by authorities outside the national statistical system. These sustainable development indicators can quickly 
become part of “official statistics” but often without the quality checks that are required for official statistics originating 
from the national statistical institutes (UN 1994, European Commission, 2005 and Eurostat, 2007). These challenges are 
not insignificant for national statistical institutes. 
 
1.2 Organization of the Paper 
 
In section 2 the background regarding sustainable development indicators, one of the major impulses driving the further 
development of environmental indicators, and the quality requirements for official statistics will be presented. In section 3 
challenges facing environmental statistics are discussed. Topics covered include the challenge of being a new-comer in 
national statistical institutes, lack of standard methodologies and definitions, grossing up and imputation, consistent time 
series and the quality challenges faced when using data arising from outside the statistical system. 
 
 

2. BACKGROUND 
 
2.1 Impulses from the work on Sustainable Development Indicators 
 
The 1992 Rio Conference on Environment and Development was a major impetus behind efforts to develop indicators for 
measuring progress toward sustainable development. After this conference the United Nations Commission on 
Sustainable Development (UNCSD) was established and one of the tasks of this commission is to monitor countries’ 
efforts in developing and using sustainable development indicators. UNCSD developed a set of sustainable development 
indicators and a number of countries and Eurostat (Eurostat 1997, European Commission 2001) have tested the proposed 
methodologies which have then led to revisions of the indicator set. The Organization for Economic Co-operation and 
Development (OECD) has looked at how to measure sustainable development and has focused on integrated economic, 
environmental and social frameworks that can be used for statistical development of indicators of sustainability (OECD 
2004). 
 
In addition to these international efforts many countries have developed their own sets of indicators for measuring 
progress towards sustainable development. The 2002 Summit on Sustainable Development in Johannesburg was an 
important milestone since a number of countries developed their own sustainable development strategies and related 
indicator sets in preparation for this summit meeting (see Hass, Brunvoll and Høie 2002 for a review, Hass 2006 for an 
update of indicators). Often a set of indicators are established to be used to assess progress towards goals set in the context 
of national plans or strategies for sustainable development. 
 
In many countries the national statistical institutions played a key role in the development and evaluation of sustainable 
development indicators (SDI). However, in several cases, other government agencies, businesses and non-governmental 
organisations were involved in the development phase of the indicator set in order to build acceptance for the indicator 
sets. In many cases a consensus building process was used to reach agreement on a set of indicators encompassing all the 
different perspectives of various actors in society. 
 
Approximately 22 countries started by testing the SDIs proposed by the UN (UN 1996), including countries in Africa 
(Ghana, Kenya, Morocco, South Africa, Tunisia), Asia and the Pacific (China, Maldives, Pakistan, Philippines), Europe 
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(Austria, Belgium, Czech Republic, Finland, France, Germany, United Kingdom) and the Americas and the Caribbean 
(Barbados, Bolivia, Brazil, Costa Rica, Mexico, Venezuela) (UN 2001).  This work often showed that some of the 
proposed indicators were not that well oriented to national needs. One result was that countries started developing their 
own SDI indicator sets. Switzerland, the United Kingdom, Germany, Sweden, and Belgium, to name a few in Europe, 
were some of the countries to establish indicator sets in the late 1990s. The regular publication and revision of these sets 
in connection with national sustainable development strategies has been part of these countries monitoring of national 
sustainability. The United Kingdom has perhaps had some of the longest experience with indicator sets connected to 
policies and has published their indicator set on a regular (biannual) basis.  
 
There is a joint UNECE/OECD/Eurostat Working Group on Statistics for Sustainable Development discussing theoretical 
frameworks that can serve as the foundation for measuring sustainable development. Recommendations from this working 
group are expected in early 2008. The main focus of the work has been on the use of capital as a framework for 
sustainable development statistics (Moe 2007). It is argued by Smith et al. (2001) that capital theory provides clear 
guidance regarding what to measure and in Canada this led to indicator development focused on ecosystem services that 
contribute to the economy but are not explicitly valued. In addition to the capital perspective there is also the policy based 
approach used by most countries as the main criteria for indicator selection (Hass 2006).  
 
This work on SDIs is basically trying to answer the question, are the societies in which we live developing in a sustainable 
direction? This question needs to have answers about the physical environment but also about the economic and social 
arenas. And the answers from these different areas need to be combined in a way to give a comprehensive answer to 
questions of sustainability. 
 
In the quest to choose indicators that can answer questions about sustainability many different data sources are typically 
considered and evaluated and usually leads to the need for using data collected outside the statistical system.  And this is 
typically when the issues about data quality and official statistics arise.  
 
2.2 Impulses from the work on statistical quality 
 
In addition to the challenges of identifying indicators of sustainability and the data for these indicators, there are also 
quality expectations for the data arising from the statistical system and especially in connection with official statistics. In 
Eurostat’s Code of Practice, the definition of quality for statistics (Eurostat 2007) is composed of the following 
dimensions: relevance, accuracy, timeliness and punctuality, accessibility and clarity, comparability, coherence, 
completeness. 
 
But the challenge connected to indicators for sustainable development is how to apply these criteria to data arising outside 
of the statistical system? At Statistics Norway two approaches are used. The first is to obtain the data from the authority 
responsible for collection and evaluate and revise the data before using it for developing indicators and using the official 
statistics criteria, these indicators are then published as a part of the official statistics portfolio. The second approach is 
used much less frequently but based on chapter 2 in the Statistics Act (Royal Decree No. 387 of 16 June 1989, of Act No. 
54 of 16 June 1989) and states that with regards to data collection and statistics production by other authorities, “Statistics 
Norway may forward proposals concerning how information shall be collected and the manner in which statistics shall be 
compiled.” In other words, based on the Statistics Act, Statistics Norway has the right and responsibility to advise other 
authorities regarding data collection and statistical production. This is usually done on an informal basis and seldom done 
officially but this may need to change in the future since data from outside the statistical system is now entering into the 
realm of official statistics without the data being reworked by Statistics Norway.  
 
 

3. CHALLENGES AND NEEDS FOR FURTHER WORK 
 
3.1 Environmental statistics: Young and still looking for direction 
 
At Statistics Norway the Division for environmental statistics was established in the early 1990s and is therefore less than 
20 years old. Compare this to the national accounts that was established in the 1950s or to the Division for Population 
Statistics – which in Norway was one of the units that helped to establish Statistics Norway in the late 1800s.  
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Not only is environmental statistics a relative new-comer in the national statistical systems but it is also having some start-
up challenges. At least at Statistics Norway the initial focus in the late 1970s and in the 1980s for statistics on the physical 
environment was on natural resources accounting. Resource accounts were developed for a variety of natural resources, 
for example, forests, fisheries, minerals, sand and gravel, and energy, and valuations of these resources were made 
annually. But after nearly 10 years of work, no one used the bulk of this information, with the exception of the energy 
accounts. Today the energy accounts and information about oil and natural gas reserves are main remaining statistics from 
that early period of natural resource accounting (some basic fishery accounts are also maintained). 
 
In the late 1980s and early 1990s the focus changed from natural resource accounting to pollution statistics. Now the 
Division of environmental statistics focuses primarily on air emissions, water emissions and waste; in other words, the 
“residuals” or bi-products of economic activity. Some additional work on land use, environmental protection expenditure, 
and water use is also being done but primarily the focus is on different types of emissions/residuals.  
 
3.2 Lacking standard definitions and methodologies 
 
Environmental statistics also suffers from the problem of no standard methodologies. There is no SNA (the “bible” for 
national accounts) for environmental statistics. Waste is a good example to illustrate this point. From a national accounts 
perspective, the definition of waste is something that has no value or something that you have to pay to have it taken away 
to be treated and disposed of properly. 
 
Is this the case for scrap metal? Within the traditions of waste statistics, scrap metal is considered a waste fraction – and 
the amount of scrap metal on the market is directly correlated to the price of scrap metal. In other words, scrap metal is 
simply put in storage or inventory until market conditions are more favourable and the price increases. From the waste 
statistics perspective scrap metal is a waste fraction no matter what the price but from a national accounts perspective it is 
a bi-product since it usually has a positive value and would only be a waste if it had a negative price. 
 
In addition to definitions, the methodologies used for data collection are not standardized. On the one hand, this allows the 
national statistical institutes the freedom to decide and develop the most appropriate data collection systems based on 
national needs, however, this also results in a plethora of methods being used and requires a great deal of effort to ensure 
international comparability. It also results in a repeated trial and error type of experimentation before reliable methods of 
data collection are established. This experimentation can help to identify the most reliable data collection approaches but 
it tends to hinder the development of consistent time series and is often not cost effective since each new data collection 
requires a new system and process to be devised. 
 
3.3 Grossing up and imputation 
 
The types of monitoring systems required to obtain physical information about ground level air emissions (for example 
ozone and particulates) are often expensive to build, maintain and monitor. Therefore environmental statistics often need 
to use data from these established monitoring systems as a basis for developing national level indicators. But these 
monitoring systems are often established to provide information about local conditions and are not set up to be 
representative of either a geographic area or of population distribution.  
 
Using this type of non-representative data to develop national level indicators is extremely difficult. In addition to the 
non-representative data problem the typical variables used for grossing up, such as number of employees and turnover, 
may not even be correlated to the physical unit being measured. Plus the problem of using non-administrative geographic 
areas such as watersheds rather than municipalities adds additional complexity into the picture. 
 
In the push to develop national indicators using data from local monitoring systems seldom is the question asked whether 
it makes sense to have a national indicator for what is usually considered a local or regional problem.  
 
These are major challenges for environmental statisticians who often come from a natural science background and not a 
statistical methodology background. 
 
3.4 Consistent time series 
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To provide information regarding whether society is on a sustainable path, consistent time series of data are needed. Only 
with a time series of data can trends be observed and from these trends some indication of a path towards sustainability 
can be obtained. Unfortunately due to the problems facing environmental statistics, such as changing survey and data 
collection methodologies, obtaining consistent time series of data are a challenge.  
 
Obtaining consistent time series of data requires that surveys and other statistical approaches are established and held on a 
regular basis and not simply conducted on an ad hoc basis. Environmental statistics needs to mature and establish regular 
statistical production routines similar to other types of statistics, such as those found in economic statistics. But when data 
come from outside the statistical system additional challenges are needing to be met. 
 
3.5 Using data from outside the statistical system – quality questions 
 
Another problem for environmental statistics is that they are late-comers into the statistical system where there is already 
an extreme focus on reducing the response burden on enterprises, government agencies, individuals. The pressure to 
reduce the response burden on society means that establishing new surveys collecting environmental data is often 
difficult.  
 
In many cases environmental statistics finds that it is required to re-use data that has been collected by others. Re-using 
data can provide some information but more often than not the data were collected to answer specific questions and it is 
difficult to reformulate the data to answer other questions. Another challenge is that often the data collection has been 
made by authorities outside of the statistical system, for example administrative registers or monitoring systems operated 
by municipalities or regional pollution control authorities. 
 
One of the main administrative registers used by Statistics Norway is the pollution register from the Norwegian Pollution 
Control Authority. This register contains the self-reported data from enterprises with the purpose of controlling whether 
the enterprise is operating within the levels specified in the pollution permit that has been granted to them. The Pollution 
Control Authority typically only checks that the data reported show levels that are below those that are allowed to be 
emitted in relation to a specific pollution emissions permit. 
 
However this is not a good enough data revision for use within the statistical system. Typically it is necessary to revise the 
data with respect to other parameters – such as turnover, physical production statistics, and from values reported from 
previous time periods. In other words, when administrative data are brought into the statistical system the data cannot be 
used without further revision to improve the quality. Typically there are decimal errors, improbable jumps in emission 
levels when comparing to economic or production data, etc. 
 
Similar types of quality issues would also arise for data used from the Ministry of Health, the Directorate for Nature 
Protection, the Ministry of Finance or from private or non-governmental organizations, for example the data used in the 
bird indicator for the European Union’s biodiversity SDI. 
 
When official statistics are being established at Statistics Norway certain levels of quality need to be met both in the 
production process and in the figures published. This also means that each official statistic is approved by the Board of 
Directors before it is considered or called “official statistics”. With this type of requirement, there are some difficulties 
calling the national sustainable development indicators “official statistics” since for a number of the indicators Statistics 
Norway does not have any control over how the data are collected or how the indicator is calculated. And in fact a number 
of the Norwegian SDIs are not arising from statistics but are instead modeling exercises. Since Statistics Norway is 
required to publish the national SDIs by the Ministry of Finance – these indicators receive a de facto stamp of approval 
from Statistics Norway. 
 
3.6 Conclusion 
 
Environmental statistics in the national statistical institutes needs to continue to work for the establishment of 
standardized, data collection methodologies in our own field, on the other hand there is still a need for creative minds to 
help take existing data and use it to help answer the questions we are being asked – especially in the sustainable 
development indicator work.  
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We do not want to end up in the same situation 20 years from now that we currently have with regards to indicators of 
biodiversity. The international biodiversity agreement – which is similar to the Kyoto agreement – was signed almost 20 
years ago. And to this day we are still no closer to indicators or monitoring systems that can give us any overall or 
aggregated indication whether we are upholding that agreement or not. In many cases only species specific information is 
available and there is no overall ecosystem monitoring or indicators that help to track biodiversity changes. 
 
In my personal opinion, we have to stop looking at the problems and start finding some solutions to these statistical 
conundrums.  
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