ANNEX 1
National Greenhouse Gas Inventory System in Norway
Oslo, November 2006
Contents  
11
Introduction


32
National responsibilities


32.1
General overview


32.2
Legal basis


32.3
SFT’s responsibilities as national entity


42.4
Institutional cooperation, responsibilities and agreements


62.5
Official consideration and approval of the inventory


72.6
Inventory production plan


92.7
Securing and developing capacity


93
QA/QC-plan


93.1
Data quality objectives


113.2
QA/QC responsibilities


113.3
QC procedures


123.3.1
General QC procedures


143.3.2
Category-specific QC


173.3.3
CRF tables


183.3.4
NIR


183.3.5
Timeliness


183.3.6
QC documentation


183.4
QA procedures


193.4.1
Statistical data and emissions reported from plants


203.4.2
The entire inventory


213.5
Implementation of QA/QC procedures


213.6
Plan for improving the data


224
Production of emission data


224.1
Assessment of key categories


224.2
Data collection


234.3
Uncertainty calculations


244.4
Recalculations


244.5
Emission calculations


244.5.1
The main emissions model


254.5.2
The LULUCF model


265
Handling of data


265.1
Archiving


285.2
Access to archived data during a review


285.3
Allocation of responsibilities during a review


306
References


317
Annexes


317.1
Annex 1. The Norwegian Air Pollution Act (Chapter 7)


327.2
Annex 2. The Greenhouse Gas Emission Trading Act (chapter 4)


327.3
Annex 3. Regulation on Greenhouse Gas Emission Trading (The Emission Trading Act)


347.4
Annex 4  The Statistics Act (Chapter 2 and 3)


377.5
Annex 5. Key data providers


377.6
Annex 6. QC of activity data – existing routines


377.6.1
Statistics Norway (SSB)


397.6.2
SFT


397.6.3
The Norwegian Forest and Landscape Institute


407.7
Annex 7 Archiving – development of routines


407.7.1
Statistics Norway


417.7.2
The Norwegian Pollution Control Authority (SFT)


427.7.3
The Norwegian Forest and Landscape Institute




Preface
According to the decision on Article 5.1 of the Kyoto Protocol all Annex 1 parties (industrialized countries) must implement a national system for greenhouse gas inventories, which includes (see Annex to decision 19/CMP.1): 

“all institutional, legal and procedural arrangements made within a Party included in Annex I [to the Kyoto Protocol] for estimating anthropogenic emissions by sources and removals by sinks of all greenhouse gases not controlled by the Montreal Protocol, and for reporting and archiving inventory information”

A description of this national system must be reported as part of a country’s Initial Report to the Kyoto Protocol, see decision 13/CMP.1. The purpose of the Initial Report is to facilitate calculation of assigned amount and demonstrate the capacity to account for emissions, removals and assigned amount. The Initial Report must be submitted to the Climate Convention before 1 January 2007. The report on the national system for greenhouse gas inventories will be attached to this Initial Report as an appendix. 

The report on national system for greenhouse gas inventories has been prepared by a project team consisting of representatives from Norwegian Pollution Control Authority (SFT), Statistics Norway (SSB), the Center for International Climate and Environmental Research – Oslo (CICERO) and The Norwegian Forest and Landscape Institute. 
1 Introduction

A national system for greenhouse gas inventories is introduced in Article 5.1 of the Kyoto Protocol. The objectives of the national system are
:

· To enable Annex I Parties to estimate anthropogenic greenhouse gas (GHG) emissions by sources and removals by sinks in accordance with the Kyoto Protocol and decisions made by the Parties

· To assist Annex I Parties in meeting their commitments

· To facilitate review of the submitted information 

· To assist Annex I Parties to ensure and improve the quality of their inventories

The Guidelines for national systems are defined in the Annex to COP
/MOP
 decisions 20/CP.7 and 19/CMP.1 (FCCC/CP/2001/13/Add.3). These guidelines describe various functions that need to be in place in the national system, but leave the details of implementation to each Party in accordance with their national circumstances. 

The functions are described as general and specific functions.

The general functions include:

· Establishing and maintaining institutional, legal and procedural arrangements necessary to perform the functions defined in the guidelines for national systems.

· Ensuring sufficient capacity for timely performance of the functions defined in the guidelines, including data collection and arrangements for technical competence of the staff involved in the inventory development process.

· Preparing national greenhouse gas inventories and supplementary information in a timely manner in accordance with the Kyoto Protocol and relevant decisions by the Parties.

· Providing information necessary to meet the reporting requirements.

The specific functions include:

· Planning

· Designate a single national entity.
· Define and allocate specific responsibilities in the inventory preparation and development process including methodological choice, data collection, processing and archiving, and quality assurance and quality control (QA/QC).
· Elaborate a QA/QC plan describing specific QA/QC procedures to be implemented during the inventory preparation and development process, facilitate the overall QA/QC procedures to be conducted, and establish data quality objectives. 

· Establish a process for the official consideration and approval of the greenhouse gas inventory, including recalculations, prior to submission, and to respond to any issues raised by the inventory review process.

· Preparation

· Identify key categories

· Prepare estimates in accordance with the Revised 1996 Guidelines and the good practice guidance

· Collect sufficient data (activity data and emission factors) to support the selected methods

· Make a qualitative estimate of inventory uncertainty

· Ensure that recalculations of previously submitted estimates are made in accordance with the good practice guidance

· Compile the national inventory

· Implement general QC procedures

· Consider source-specific QC procedures and provide for a basic review of the inventory of personnel that have not been included in the inventory development.

· Management

· Archive information for each year in accordance with relevant decisions.

· Provide a review team with access to archived information used by the Party

· Respond to requests for clarifying inventory information resulting from different stages of the review process in a timely manner. 

Good practice is in the guidelines for national systems defined as a set of procedures intended to ensure that greenhouse gas inventories are accurate in the sense that they are systematically neither over- nor underestimates as far as can be judged, and that uncertainties are reduced as far as possible. Guidance on preparing greenhouse gas inventories is given in the 1996 IPCC Revised Guidelines for Inventory Preparation (IPCC, 1996) and the IPCC Good Practice Guidance for Uncertainty Management in National Greenhouse Gas Inventories from 2000 (IPCC, 2000). The most extensive guidelines on QA/QC and resource prioritization are given in the latter report, which in this document is referred to as the “good practice guidance”. For the land use, land-use change and forestry (LULUCF) sector, the IPCC has prepared a supplementary good practice report in 2004 (IPCC, 2004).
The Parties to the UN Framework Convention on Climate Change (UNFCCC) have agreed on guidelines for reporting data on emissions and removals, building on the guidance described in the IPCC reports listed in the previous paragraph.
  Data are to be reported annually before April 15 to the UNFCCC. Reporting includes tables (using the so-called Common Reporting Format (CRF)), the National Inventory Report (NIR) describing data, methodologies and the main results of the inventory and additional documentation. For LULUCF, reporting under the Kyoto Protocol will be different from that under the UNFCCC. 
This report will describe how the functions required for the national system will be implemented in Norway. 
2 National responsibilities
2.1 General overview

The Norwegian national system for greenhouse gas inventories is based on existing cooperation. The National entity, SFT, and Statistics Norway and the Norwegian Forest and Landscape Institute are the core institutions in the national system. 

The Norwegian greenhouse gas inventory has been produced in more than two decades as a collaboration between Statistics Norway (SSB) and the Norwegian Pollution Control Authority (SFT). The reporting to the UNFCCC has been based on this greenhouse gas inventory. 
Statistics Norway is responsible for the official statistics on emissions to air. 
The Norwegian Forest and Landscape Institute is responsible for the calculations of emission and removals from Land Use and Land Use Change and Forestry - LULUCF.
2.2 Legal basis
The data collection and data management is secured through three main acts, the Pollution Control Act (forurensningsloven), the Greenhouse Gas Emission Trading Act (klimakvoteloven) and the Statistical Act (statistikkloven).
The Pollution Control Act gives SFT the authority to collect and review emission data from large industrial plants (http://odin.dep.no/md/engelsk/regelverk/lover/022051-200014/dok-bn.html). Greenhouse gases are considered part of the Air Pollution Act. The Pollution Control Act is a typical enabling act. This means that the details in each case are outlined in discharge permits and regulations issued by the pollution control authorities. The Act was established for the purpose of preventing and reducing harm and nuisance from pollution. This is reflected in the main rule of the act, which says that pollution is forbidden, unless it is specifically permitted by law, regulations or individual permits. Particular relevant extracts of this act for the national system are shown in Annex 1.
Collection and checking of GHG emission data are also covered by the Greenhouse Gas Emission Trading Act (http://odin.dep.no/md/english/doc/regelverk/acts/022051-200015/dok-bn.html). Chapter 4 of this act addresses reporting and control. The relevant extract is shown in Annex 2. The implementation rules are stipulated in a regulation (in Norwegian only). An explanation of this regulation is given in Annex 3.
Statistics Norway is a professional independent institution, which through The Statistics Act has been given the right to impose upon any person, firm or governmental institution an obligation to provide information necessary for the production of official statistics. The Statistics Act gives Statistics Norway unlimited access to administrative registers and to choose the statistical methods which form the basis for the preparation of official statistics. Statistics Norway is responsible for how and when official statistics are published. The Ministry of Finance is administratively responsible for Statistics Norway, and fiscal budget for its business is set by the Government and the Norwegian parliament. 

The parts of the Statistics Act most relevant for the national system are shown in Annex 4.
2.3 SFT’s responsibilities as national entity
SFT has been appointed by the Ministry of the Environment as the national entity through the budget proposition to the Norwegian parliament (Stortinget) for 2006, which states that “The Norwegian system will build on existing cooperation between SFT and i.a. Statistics Norway. On this background SFT is appointed as a national entity with overall responsibility for the inventory and reporting”. (St. prop. Nr. 1 (2005-2006)). This point of the proposition has been accepted by the Norwegian parliament without any remarks. The Ministry of the Environment proposes building the national system around well-established institutional cooperation. 

SFT as a national entity will be responsible for

· Reporting the greenhouse gas inventory to the UNFCCC, including the National Inventory report and CRF tables
· Completing the National Inventory report

· Implementation of the QA/QC plan
· Preparing for UNFCCC inventory reviews and coordinating the communication with the expert review team, including responses to review findings
· Coordinating the cooperative work between the core institutions, including the establishment of formal agreements
· Informing the cooperating institutions about relevant decisions and meetings

· Informing national institutions (e.g. ministries and data providers) about the requirements of the national system and ensuring that existing information in national institutions is considered and used in the inventory where appropriate

· Working to secure adequate funding for all parts of the national system in collaboration with the Ministry of the Environment, The Ministry of Agriculture and Food and the Ministry of Finance. 
2.4 Institutional cooperation, responsibilities and agreements
The three core institutions, SFT, Statistics Norway and The Norwegian Forest and Landscape Institute, will work together to fulfill the requirements for the national system. The allocation of responsibilities for producing estimates of emissions and removals, QA/QC and archiving is presented in chapter 3, 4 and 5. An overview is shown in Figure 1.
Figure 1. Overview of institutional responsibilities and cooperation
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To ensure that the institutions comply with their responsibilities, Statistics Norway and The Norwegian Forest and Landscape Institute have signed agreements with SFT as a national entity. The Forest and Landscape Institute’s obligations will also be guided by the annual allotment letter (tildelingsbrev) from the Ministry of Agriculture and food. Through these agreements, the institutions are committed to implementing the QA/QC and archiving procedures, providing documentation, making information available for review, and delivering data and information in a timely manner to meet the deadline for reporting to the UNFCCC.
 

The establishment of the national system requires close collaboration between the three institutions. Two annual cooperation meetings have been formalized.
 SFT as a national entity is responsible for preparing, organizing and reporting from these meetings. The purpose of the cooperation meetings is to discuss and agree on methodological issues, prioritize resources (e.g. in light of the review reports) and generally facilitate the implementation of the national system. The cooperation meeting takes decisions collectively. 
More specifically the cooperation meetings will

· Prepare for the annual review and address comments received

· Agree on methodological changes in light of review reports, QA/QC findings, new scientific information and available resources

· Agree to implement new data into the inventory

· Agree to recalculations and appropriate methodologies

· Prioritize source-specific QC and methodology studies to improve the estimates in the short and long-term

· Prioritize and interpret QA-procedures

· Review documentation and QA/QC and archiving systems and point out needs for improvements 

· Address other relevant technical issues

· Point out weaknesses in capacity 

· Point out problems with the implementation of the national systems (institutional and overall)

· Exchange relevant information

· Report the conclusions from the meetings and flag issues for follow-up to the responsible heads of departments in the three institutions
The key data providers are shown in Annex 5. As can be seen, most of the key data are collected by the three core institutions. Additional key data providers include the Norwegian Petroleum Directorate, the Norwegian Petroleum Industry Association, and the Norwegian Road Federation. 
2.5 Official consideration and approval of the inventory 

SFT as the national entity is in charge of approving the inventory before official submission to the UNFCCC. As a basis for approving the inventory, SFT will consider the completion of the inventory and the National Inventory Report. SFT will also review
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The QA/QC report from the QA/QC responsible in  SFT, attaching QA/QC reports from the core institutions 
· Methodological changes and recalculations

· Minutes from the cooperation meetings between the institutions

· Other matters of relevance for the approval of the inventory
2.6 Inventory production plan

The core institutions have agreed on a “milestone” production plan (Table 1). The plan will be supplemented by internal production plans in the three core institutions.
Table 1. Inventory production plan, milestones
	
	Responsible
	Deadline

	Consideration of methodological changes needed for the next year’s reporting, including those based on the review report from last years reporting round
	SFT
	Feb. 1

	Agreement on methodological changes needed for next year’s reporting
	All
	May 15

	Emissions from plants participating in emission trading and emissions from oil and gas facilities sent to Statistics Norway
	SFT
	May 1

	Emissions from large industrial plants sent to Statistics Norway
	SFT
	July 1

	All LULUCF data collection for the previous calendar year completed
	Forest and Landscape 
	Sept. 1

	LULUCF data collected by Statistics Norway sent to Forest and Landscape
	SSB
	Sept. 1

	All non-LULUCF data collection completed
	SSB
	Nov. 1

	LULUCF inventory for the previous calendar year sent to Statistics Norway in CRF format
	Forest and Landscape 
	Nov. 1

	Test runs, QA/QC
	SSB
	Nov. 15

	Draft inventory to SFT for comments and QA/QC
	SSB
	Dec. 5

	Final inventory including completion of QA/QC tests and recalculations
	SSB
	Jan. 15

	Review of documentation and necessary updates made1
	All
	Feb. 1

	NIR 1st draft
	SFT
	Feb. 15

	Completion of CRF tables 2
	SSB
	March 15

	QA/QC reports sent SFT
	All
	March 20

	NIR finalized
	SFT
	April 1

	QA/QC report finalized
	SFT
	April 1

	Formal approval of inventory for the purpose of reporting
	SFT
	April 10

	Reporting
	SFT
	April 15

	1 This point includes internal documentation in all institutions while SSB and The Norwegian Forest and Landscape Institute are responsible for external documentation

2 SSB will send complete CRF tables to SFT, data originally collected by SFT are sent to SSB who is responsible for making these data available in the CRF.


Figure 2 The inventory preparation cycle
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2.7 Securing and developing capacity
Norwegian authorities will secure financial and human capacity to the national system to fulfill the reporting obligations and ensure that the data quality objectives are met.
SFT is a government institution. Their responsibility for the national system will be described in the annual letter from the Ministry of the Environment where they give directions on SFT’s key priorities and financial resources for the following year. The national system will involve several units in SFT. To ensure that the requirements are met, SFT has established an internal project group for the national system. 

Statistics Norway is an independent government institution. The production of the emission inventory is a permanent responsibility for SSB. The expenses for production and development of the emission inventory are partly covered by Statistics Norway through its financing from the government budget, and partly through specific project funding from SFT.
The Norwegian Forest and Landscape Institute is an independent government institution. The institution is mainly funded through the Ministry of Agriculture and Food. Several units within the institution will be involved in the LULUCF inventory, but the responsibility for coordination, QA/QC and reporting will be placed within one of these units. The expenses for production and development of the greenhouse gas inventory are partly covered by the Norwegian Forest and Landscape Institute through its funding over the government budget and partly through specific project funding from SFT. 
Each institution is obliged to implement internal procedures to fulfill the requirements of the national system, in particular with respect to meeting deadlines, implementation of QA/QC procedures and archiving. Each institution is also obliged to develop the competence of their staff as required. 
In addition to the cooperation meetings, the three institutions will meet to discuss and share experiences with respect to key topics like QA/QC, uncertainty assessment, archiving and the Kyoto Protocol. These meetings will be used to increase the capacity in the project groups in the three institutions. The core institutions of the national system may also need to seek partners with particular knowledge to participate in a Tier 2 QA/QC and improve methodologies and data, for example with respect to industrial processes technology, agriculture, soil processes and waste.
3 QA/QC-plan
3.1 Data quality objectives

Good practice defines the data quality objectives to be transparency, completeness, consistency, comparability and accuracy. These objectives are used as a foundation of the QA/QC system to be implemented in Norway. In addition we consider timeliness as part of the data quality objectives. Below we describe the objectives in more detail as they have been elaborated for the national system in Norway: 
Transparency implies:

· Availability of sufficient documentation to enable estimates to be replicable from emission factors, activity data or plant emission measurement
 for emission/removal data, irrespective of which institution or company made the estimates. This includes appropriate references to supplementary information (e.g. scientific literature).

· Availability of supplementary documentation (in English if practical) of models to enable a review, including a description of main assumptions and sources of data.

· Availability of supplementary documentation (in English if practical) of data collection of key activity data.

· Availability of sufficient documentation of methodological choices, including choice of measurement methods.

· Explanation of reasons for not estimating an emission or removal occurring in Norway, for example an explanation of why an estimate is considered negligible. 

· Documentation of QA/QC procedures.

Completeness implies that:

· Estimates are made for all sources and sinks identified unless it can be documented that emissions/removals are negligible.

· Notation keys are used for all cells to be reported in the CRF.
· Reviews are regularly undertaken to assess potential new sources and include these in the inventory.  

Consistency implies that:

· The same data sources and assumptions are used across gases, sectors and years of the inventory.

· The same methodology has been used for all years of a time-series.

· Data (activity data and measured data) have been collected using the same method for all years of the time-series.

· Appropriate splicing techniques in accordance with the good practice guidance have been applied in cases of inconsistencies of time-series or changes in methodologies.

Comparability implies that:

· Methodologies are consistent with the IPCC Guidelines and the good practice guidance. 

· Reporting guidelines are followed.

· Emissions and removals are allocated to appropriate categories of the CRF as described in the IPCC Guidelines and good practice guidance.

Accuracy implies that: 
· Uncertainties are reduced by selecting higher tiers for key categories or increased sampling /frequency of surveyed data and emission measurements (taking costs into account).

· Data collected are checked to assess their reliability and possible under- or underestimates and identified biases are reduced.

· Uncertainty estimates are collected and reported for all data.

· Data are compared with independent information where possible.

Timeliness implies that:

· Data are collected, processed and reported in accordance with a timetable that allows reporting within the official deadline for submission to the UNFCCC.
3.2 QA/QC responsibilities

All three institutions are responsible for implementing QC procedures to meet the data quality objectives of the data they collect. Each institution is also responsible for implementing QA-procedures of data originally collected by another institution in addition to reviewing the QC performed on these data by the institution collecting the data. 
SFT as the national entity is responsible for overall QC and in charge of checking on an annual basis that the appropriate QC procedures are implemented internally in SFT and in Statistics Norway and The Norwegian Forest and Landscape Institute. Statistics Norway has an overall responsibility for QC of the data of the emission inventory, including the estimate of total emissions. SFT will check the QC reports and may request Statistics Norway to revise the inventory if and only if, the QC report is not satisfactory, if they have identified errors in the inventory, or if any of the methodologies used are not as agreed by the cooperation meeting. In the case of a disagreement between SFT and Statistics Norway on any numbers of the emission inventory, SFT may change the estimates in the CRF. They will inform Statistics Norway about this decision and the reasons for it, and they will document in the NIR why the data in the CRF are different from those of the national inventory compiled by Statistics Norway.
Each institution is responsible for reporting on their completion of the QC procedures on an annual basis and before March 1. This reporting is based on a checklist of general and source-specific QC checks and a textual description of possible recalculations, issues to be followed up before the next submissions, and other relevant information. The QC report is sent to the SFT with a copy to Statistics Norway. In addition SFT needs to complete the QC report as a basis of approval of the inventory and for information to Statistics Norway. 
SFT as the national entity is responsible for the overall QA of the national system, including the UNFCCC reviews and any national reviews undertaken.
3.3 QC procedures

The input data used in the Norwegian national inventory are classified as emission factors and other estimation parameters, activity data (statistical data) and emissions from industrial and large plants (point sources). The output is classified as estimated emissions and removals, CRF tables and NIR information. QC procedures are established for each element of input data and output.
Chapter 8 of the IPCC good practice guidance (IPCC, 2000) gives guidance on QC. Consistent information for LULUCF is given in chapter 5.5 of the good practice guidance for LULUCF (IPCC, 2004).

QC is defined as a system of routine technical activities, to measure and control the quality of the inventory as it is being developed. The QC system is designed to:

i) Provide routine and consistent checks to ensure data integrity, correctness, and completeness;

ii) Identify and address errors and omissions;

iii) Document and archive inventory material and record all QC activities

The IPCC good practice guidance distinguishes between general and source-specific QC procedures. The general procedures focus on the processing, handling, and documentation procedures that are common to all inventory source categories. The source-category specific QC procedures are directed at specific types of data used in the methods for individual source-categories and require knowledge of the source-category, the types of data available and the parameters associated with emissions.
3.3.1 General QC procedures

The general QC procedures are performed annually for all data collected and all estimated data. Most of these checks are performed automatically through use of Statistics Norway’s emission model. However, checks are also performed manually on some data, for example emission data collected from plants and activity data, emission factors and other estimation parameters for key categories. Identified problems are normally corrected before the final submission or flagged for correction in the next submission.
The general checks are summarized in Table 2.
Table 2. General annual QC checks

	
	Check

	Responsible

	Time-series and inventory version comparisons to detect problems with units, computational errors as well as other human errors.
	
	

	
	Compare all emissions reported from industrial and other large plants to those of the previous inventory year and flag changes of more than 20% (10% for plants included in emission trading) for further QC in collaboration with the plant.
	SFT

	
	Compare all (non-LULUCF) model input data (emission factors and activity data) to those of the previous inventory year and flag changes of more than 10-20% (at the most detailed level) for further QC. The most thorough checks are made for the categories with a largest contribution to total emissions. 
	SSB

	
	Compare all LULUCF model input data (emission factors, other estimation parameters and activity data) to those of previous inventory years and flag changes of more than 3% for categories not changing land use and 20% for categories of land-use change for further QC. 
	Forest and Landscape (LULUCF)

	
	Compare all (non-LULUCF) model input data (emission factors and activity data) to previous estimates for the same inventory year
 and flag changes of more than 0.1% for further QC.
	SSB

	
	Compare all LULUCF model input data (emission factors, other estimation parameters and activity data) to previous estimates for the same inventory year and flag changes of more than 1% for further QC.
	Forest and Landscape (LULUCF)

	
	Compare all estimated emissions to those of previous inventory year at the level of IPCC reporting and flag changes of more than 10-20 % for further QC.

	SSB

	
	Compare all estimated emissions to previous estimates for the same inventory year
 at the level of IPCC reporting and flag changes of more than 0.1% for further QC.
	SSB

	
	Compare all estimated emissions and removals from LULUCF to previous inventory years and flag changes of more than 5% for further QC
	Forest and Landscape 

	Completeness checks
	
	

	
	Check that aggregate energy use in the emission model reflect the most recent energy balance.
	SSB

	
	Check the difference between estimated fuel use for road transport with fuel sales.
	SSB

	
	Identify large plants previously included in the inventory but no longer are (and explain the reason for exclusion) and new plants included in the inventory (including an explanation of whether this plant is new) and communicate this information to Statistics Norway.
	SFT

	
	Flag incomplete categories through use of the emission model and data reported for previous years. Empty cells are subject to additional checks.
	SSB

	
	Check that all cells with energy consumption have a corresponding emission factor.
	SSB

	
	Flag incomplete categories of the LULUCF inventory by comparing to the previous inventory.
	Forest and Landscape 

	
	Check for completeness/double-counting with emission data reported from industrial plants by ensuring that the corresponding energy use is appropriately subtracted from the energy data of the emission model.
	SSB

	
	Check for completeness/double-counting between the LULUCF inventory and the inventory of other sources.
	SSB

	Consistency checks
	
	

	
	Comparison of emissions in the main emission model with totals estimated in sub-model (e.g. road transport and waste models).
	

	
	Check for consistency where the same data are used in more than one category (SSB). The emission model of SSB is designed to avoid duplicating data by entering of the same data only once. This check also includes consistency checks between data used by SFT and The Norwegian Forest and Landscape Institute with data used for the other categories.
	SSB

	
	Checks for time-series consistency in cases where emissions from plants collected by SFT only are available for parts of the time-series.
	SSB

	
	Checks for time-series consistency where activity data are only available on a non-annual or cyclical bases.
	Forest and Landscape (SSB and SFT)

	Recalculations
	
	

	
	Check that appropriate recalculations are made, if needed, whenever methodologies or data sources have changed. 
	All

	
	Check that appropriate recalculations are made when preliminary data have been replaced with final data.
	All (Forest and Landscape in particular)

	
	Check that when recalculations are performed these are made consistently throughout the time-series.
	All

	
	Check that where splicing techniques are needed, these are applied in accordance with good practice and are documented.
	All

	Documentation
	Check documentation for completeness and need for general revisions 
	All

	
	
	


3.3.2 Category-specific QC
These checks are normally not performed on an annual basis, but are performed regularly and in addition to the general QC checks. The goal is to perform a category-specific QC, including an updated uncertainty analysis, within cycles of approximately 5 years for key categories and potential key categories, and at least every 10 years for other categories. An annual and long-term prioritization will be made annually by SFT, Statistics Norway and The Norwegian Forest and Landscape Institute, in collaboration with other relevant authorities, as a part of the improvement plan (with SFT in charge) (see Section 3.6). For example, the review reports, QA/QC conclusions and need for improved emission data for emission reduction plans will be important for a final prioritization. QC findings are followed up by revising emission factors, activity data, other estimation parameters or the methodologies. The changes are approved in the autumn meeting between SFT, Statistics Norway and The Forest and Landscape Institute. 
Estimated emissions and removals

The QC checks on emission and removal estimates come in addition to those undertaken on the input data as described below. 
The QC checks of estimates include:

· A comparison of the methodologies used to estimate emissions and removals with those recommended in the newest Guidelines

· A review of availability of data and resource requirements for selecting a higher tier

· A review of alternative methodologies

· A comparison of (higher tier) estimates with lower tiers

· A comparison of estimates to those of inventories from countries with similar national circumstances using appropriate drivers. 

· An assessment of time-series consistency (for example, that the same method has been used for all years of the time-series) and use of splicing techniques (where relevant)
· A review and documentation of model assumptions

· A review and update of documentation, including archiving of supplementary documentation

· A check of whether the allocation to categories in the CRF is correct
QC checks for completeness include:
· A review of relevant emission sources not included in the inventory (the Guidelines, inventories from countries with similar national circumstances, literature) 

· A review of methodologies and data availability for these potential sources
· A documentation of reasons for not including a source in the inventory

Emission data reported from plants
Plant emission data that are used in the emission trading system will undergo annual QC checks. The source-specific QC checks for other plants are performed less frequently (every 3 years) for emission estimates within key categories which account for 25-30 % of the total of that (key) category. The frequency of checking of non-key plants which are not included in the emission trading scheme is every 5 years. Statistics Norway is responsible for reporting the results of the key category analysis to SFT, while SFT will perform the assessment of the “key plants” within a category. 
The QC checks include:

· An assessment of the internal QC/QC of the plants reporting data to SFT

· Their QA/QC system including archiving 
· Any changes to the QA/QC system
· An assessment and documentation of measurements and sampling

· Measurement frequency

· Sampling

· Use of standards (e.g. ISO)

· Documentation for archiving

· An assessment and explanation of changes in emissions over time (e.g. changes in technology, production level or fuels) (annual check)
· An assessment of time-series consistency back to 1990 in cooperation with Statistics Norway
 (if plant emission data are missing for some years and estimates are made using aggregate activity data and emission factors)

· A comparison of plant emissions to production ratios with those of other plants, including explanations of differences 
· A comparison of the production level and/or fuel consumption with independent statistics (in collaboration with Statistics Norway)

· An assessment of reported uncertainties (including statistical and non-statistical errors) to the extent this has been included in the reporting
The QC checks should be made in close cooperation with the emission reporting plants.

Emission factors & other estimation parameters

The category specific QC will be performed by SFT, Statistics Norway, The Forest and Landscape Institute and/or another institution with expertise in the category subject to review. It can address a single category or several related categories (e.g. road transportation, LULUCF and agriculture) and will include an assessment of the emissions factors currently in use and conclude on the need for revisions.

This QC will include the following elements:

· A comparison of the emission factor with those 

· recommended in the Guidelines

· identified through a literature search (peer reviewed literature and other reports)
· identified by national source-experts (e.g. industry organizations and researchers)

· that can be derived from emission data reported from the plants

· An assessment of the representativity of the emission factors used for national circumstances (particularly when they are based on default emission factors and international research)

· A quantification of the uncertainty (addressing statistical and non-statistical errors)
· An assessment of the content of documentation, including technical documentation

· An assessment of the availability (archiving) of documentation, including technical documentation

· An assessment of changes in emission factors over time due to changes in technology and/or management
Activity data

The category specific QC will be performed by SFT, Statistics Norway and The Forest and Landscape Institute for the data collected by each institution. Some activity data are originally collected by another institution. In this situation SFT, Statistics Norway or The Forest and Landscape Institute (as appropriate) are responsible for assessing the QC applied on these data and perform their own additional QC on aggregate data. 

The activity data QC will include the following elements:
· An evaluation and documentation of the QC routines applied at the survey level (at the point of interview/field work and the data checking/processing level) 

· An evaluation of the techniques used to obtain annual data (if applicable)

· An assessment of sampling and representativity, including an evaluation of possible bias for application of the data in inventories (for LULUCF area data and for statistical survey data)
· An assessment of the classification of land areas and assumptions needed to apply data from the national forest inventory and area frame land resource surveys (NFI)
· An assessment of the completeness compared to the category definitions of the IPCC guidelines and good practice guidance for LULUCF and the reporting requirements

· A review and assessment of alternative data sources 

· A comparison with independent data sources (if possible)

· A quantification of uncertainties (including statistical and non-statistical errors)
Documentation
For each category, a review and update of the documentation will be performed if needed. The requirements for documentation will be highest for key categories. The QC should include 

· an assessment of whether the documentation is sufficient to understand the data, methods and assumptions behind an estimate of emissions or removals

· a recording of changes that have been made as a response to the QC checks 

· a description of consequences for the time-series of changes in data or methods 
· writing and archiving of additional technical documentation as needed (in English if practical or in Norwegian) to enable the replicability of estimates for a reviewer

3.3.3 CRF tables

Through use of the new UNFCCC software for reporting it is anticipated that data from the emission model can be transferred directly to the CRF, and this will reduce the need for dedicated QA/QC checks.  Statistics Norway will develop a separate dataset for notation keys. QC consistency checks are built in the new CRF. Statistics Norway will be responsible for additional checks on an annual basis:

· Check of total emissions against those of the emission model
· Check of sectoral totals against those of the emission model
· Check of notable changes from previous submissions for individual categories
· Check of correct use of notation keys

LULUCF data needs to be entered manually to the CRF. The Norwegian Forest and Landscape Institute is responsible for checking all LULUCF entries with data from its database. Statistics Norway is responsible for a consistency check of the LULUCF data compared to the rest of the inventory. 
SFT is responsible for a final check of the CRF for completeness and for checking that Statistics Norway and The Norwegian Forest and Landscape Institute have completed the QC checks they are responsible for. SFT is responsible for making the final approval of the CRF tables.

3.3.4 NIR
SFT is responsible for the annual QC of the NIR. This includes checking that
· All figures on emissions and removals (including the key category analysis) in tables and text are consistent with those reported in the CRF

· Trends in emissions and removals are explained

· All methodological changes are explained

· All recalculations are explained and the effect on time-series consistency reported

· The textual description reflects methodologies used

· Responses to the review report are reflected

· Priorities for improvements are described in line with decisions

· All other information is correct (including QA/QC plan, uncertainties and completeness)

3.3.5 Timeliness

SFT, Statistics Norway and The Norwegian Forest and Landscape Institute have agreed on a timetable to enable SFT to report to UNFCCC by April 15 (see Table 1). It is the responsibility of SFT, Statistics Norway and The Forest and Landscape Institute to make this timetable known in their respective institutions to ensure that internal deadlines for data collection and processing in each institution as far as possible suits the emission inventory production cycle.

3.3.6 QC documentation

The members of the inventory team working with individual sectors or parts of a sector write a QC report to the person at each institution in charge of QC, who then reports to the person in charge of QC for the national system. The reports include a description of the general and source-specific tests that have been conducted, and whether these have or will be used to correct any data. The list of general and category-specific QC tests described above will be used as a checklist for the QC reports.
3.4 QA procedures
According to the IPCC Good Practice Guidance (IPCC, 2004), “good practice for QA procedures requires an objective review to assess the quality of the inventory, and also to identify areas where improvements could be made”. QA involves reviewers that have not been involved in preparing the inventory. They should be independent from the institutions involved in the national system, or not closely involved in the inventory compilation. We distinguish between QA of input data and of the entire inventory.
3.4.1 Statistical data and emissions reported from plants

Emissions reported from plants

Emissions reported from industrial sites are always checked by the SFT (see section 3.3.2) by the administrative department in charge of evaluating emission permits. SFT has a separate department of Control and International Affairs, which consists of three sections for product and industrial control working independently from the sections evaluating emissions permits. They inspect and monitor industrial sites, including underlying documentation for the emission estimates. 

There are two types of controls, one is a frequency-based control and the other is a specific campaign control. 

The frequency-based control is as shown in Table 3.
Table  3. Independent control frequency of industrial plants

	Control class1
	Inspection
	Audit
	Self-reporting

	1
	Every four years
	Every four years
	Annually

	2
	Every six years
	Every six years
	Annually

	3
	Every 3-4 years
	-
	Annually

	4
	If needed
	-
	If needed


1Industrial sites are divided into four control classes. Those that have the largest potential to generate pollution are included in class 1. Those that are included in class 4 have a relatively limited potential to generate pollution. The potential to generate pollution is determined by the hazard of their emissions and discharges, the quality/sensitivity of the recipient and the use of hazardous chemicals 
There are three main methods of determining compliance at industrial sites:
· Inspections are normally a one-day unannounced visit at the site. An inspection is a useful method to verify compliance with the specific requirements.
· Audits and source testing of emissions: Environmental audits and source testing are used not only to monitor compliance but also to evaluate the environmental management system in the enterprise. These audits are more comprehensive than inspections and are planned well in advance in cooperation with the industrial site.
· Self-reporting of data: For enterprises in control class 1, 2 and 3, the permit includes a requirement to establish and maintain a well-defined self-monitoring program. Once a year they must submit an account of their emissions to SFT. This report should include their total emissions, any discharges exceeding the discharge limits or other violations. The reasons for violations must be given together with an explanation of corrective actions taken to avoid recurrence. This self-reported data is often checked during inspections and audits.

An inspection is a one-day on-site control, while an audit may take 3-5 days. The focus of a control/revision may vary. The administrative department in charge of evaluating emission permits can suggest topics for focus of the controls.
Control campaigns take place after a consideration of experiences and results of previous campaigns. Typically such campaigns will be used to check reported emissions. 

SFT has several possibilities for sanctions and other enforcement instruments to ensure compliance at industrial sites. They include the requirement to provide information to the authorities, coercive fines, withdrawal of the permit, and reporting violations to the prosecuting authorities.

Particular controls are directed to the plants included in the emission trading system to check that reported emissions are in line with the emission trading regulation (Annex 3). All plants will be controlled once over a period of three years. These controls have focused on the plant’s implementation of the reporting requirements. The basis for the reporting, including activity data, emission factors, and uncertainty estimates have been reviewed. So far the controls have aimed at facilitating reporting, and the plants have not been punished for possible weaknesses. These controls will continue, and it is expected that deficiencies will be met with stringent requests for improvements. Future requirements for controls will be consistent with international rules, particularly the rules associated with the EU Emissions Trading System.

For the purpose of the inventory, additional QA is undertaken by the Division for Climate and Energy in SFT before the data are sent to Statistics Norway. These QA checks include consideration of time-series consistency and a comparison of emissions per unit produced. 

Statistical data

All data collected by institutions not included in the national system undergo a QA by either SFT, Statistics Norway or The Norwegian Forest and Landscape Institute as appropriate Furthermore, the inventory teams perform a QA of data collected in their institutions in addition to the QC performed by the units responsible for the data collection. For example, Statistics Norway, where possible, makes emission calculations based on activity data sampled in official statistics and compares these to the emission data from plants reported to SFT, and deviations are explained through contact with the plants.
3.4.2 The entire inventory

UNFCCC review

The annual review of the inventory and NIR under the UNFCCC is considered to be part of the QA. This review is performed by a team of experts (sector experts and generalists) from other Parties. Their tasks include examining the data and methods used by Norway and the documentation and concluding whether they are in accordance with current guidelines. The review results in a review report point indicating specific areas where the inventory is in need of improvements.
Expert peer review

The inventory and its documentation will be published annually, and industry associations, relevant research institutions, directorates and environmental organizations are invited to review and suggest improvements in the inventory. The results of this review will used by the cooperating institutions to improve the inventory. 
Audits

SFT, Statistics Norway and The Norwegian Forest and Landscape Institute are audited by the Auditor General of Norway. In addition to financial audits, the auditor general also performs performance audits, a systematic analysis of the economy, efficiency and effectiveness of the government administration on the basis of the decisions and intentions of the Norwegian parliament. The Office of the Auditor General uses performance audits to shed light on specific areas within the government administration where there is a risk of noncompliance and/or deficiencies in relation to the resolutions and intentions of the Norwegian parliament. An audit of the national system may be initiated as a part of this.
The usefulness of having a private company conduct an independent audit of the implementation of the national system will be considered at a later stage. 
3.5 Implementation of QA/QC procedures

The core institutions of the national system will implement the QA/QC plans by establishing internal procedures. These procedures will assign internal responsibilities for the QA/QC checks suggested in chapter 3.3 and facilitate input to the QA/QC report. Each institution will organize project teams to handle the implementation of the QA/QC plan. The project teams will be informed about the data quality objectives of the national system. 

Box 1. The Total Quality Management project of Statistics Norway
In 2001, Statistics Norway started a Total Quality Management project to broaden the quality concept of the national emission inventory (Haakonsen 2001). The goal was not just to achieve traditional data quality, but also to take into account the need to meet the deadlines of international reporting of emission data.

For this task a project team was established. The team had representatives from both the users of the emission inventory data and the input data providers, as well as members at different levels of the inventory team. Early in the project, the team made a flow chart of the different processes involved in the inventory work – from receiving all the different input data to international reporting and the publishing of the results in a press release. Based on this, "bottlenecks" (critical process variables) and connected processes were identified. The energy data for the manufacturing industry (as provided by Statistics Norway) was identified as the most critical dataset because it is not only essential for the results but also finished quite late compared with the need for timeliness of inventory data (with respect to deadlines for international reporting). The inventory team must therefore try to involve the key data providers more closely in the inventory preparation process, give them information about the applications and invite them to try to adjust their internal deadlines to better support the essential deadlines for the inventory work. 

The project team concluded that the data providers must be more closely involved in the work: 
- Data providers must know that their data is important for the quality of the whole inventory. Data providers must know that the Norwegian reporting to the UNFCCC and LRTAP Convention and be delayed if their work is delayed.

- The data providers may be able to change their time limits to be able to deliver the data earlier.

- The inventory team should improve information to the providers about what kind of data they need and at what time they need the data. 

- The data providers should be responsible for reporting any delay as soon as possible to the inventory team.

3.6 Plan for improving the data
The inventory may need to be further developed before it can fulfill the data quality objectives. The three institutions will collectively produce plans for improving the data. The plan will be based on the key category analysis, the UNFCCC review, QA/QC activities, new information and other needs, for example needs for better data for the development of emission reduction strategies and regional statistics.
The cooperating institutions will in 2007 produce a 5-year strategy plan for improvements of the inventory. This plan will be distributed to stakeholders and it will be revised after five years. This plan may also point out needs that not can be handled through ordinary inventory projects, but through research projects. The autumn cooperation meeting between the three institutions will agree on priorities for the following year.
4 Production of emission data

Details of the methods and framework for the production of the emission inventory are given in the reports “Documentation of the Norwegian system of emission inventories” (Hoem (ed.) 2005) and “Emissions and removals of greenhouse gases from land use, land-use change and forestry in Norway” (NIJOS, 2005). These reports will be updated annually in conjunction with important methodological changes and used as a basis for the NIR.
Norway has an integrated inventory system for producing inventories of the greenhouse gases included in the Kyoto Protocol and the air pollutants SO2, NOx, non-methane volatile organic compounds (NMVOC), ammonia, CO, particulate matter, heavy metals and persistent organic pollutants reported under the LRTAP Convention. The data flow and QA/QC procedures are to a large extent common to all pollutants. 

4.1 Assessment of key categories

The key category assessment is made by Statistics Norway using the IPCC Tier 1 and the Tier 2 method, which includes uncertainty estimates. The assessment is updated annually and is made for the level and trend since 1990. Statistics Norway also considers the qualitative criteria for identification of key categories. In accordance with the IPCC good practice guidance for LULUCF (IPCC, 2004) the analysis is made in two parts, one excluding LULUCF emissions and removals and another integrating LULUCF with the rest of the inventory. Due to the large LULUCF sink in Norway, the results of these two parts are quite different.
4.2 Data collection

In the agreements, the three institutions of the national system have defined areas of responsibility for data collection. The current division of responsibility for the most important data is shown in Table 4. The table focuses on data that are updated regularly and not emission factors that are assumed constant over several years. Emission factors are normally collected through dedicated projects. Through the cooperation meetings, the institutions may agree to reallocate responsibilities. 

Table 4. Main responsibilities for data collection
	
	Data
	Institution in charge of primary data collection

	SFT
	
	

	
	Emissions from large industrial plants (point sources) (around 70 at present, but some of these do not report GHG emissions)
	SFT

	
	Emissions from off-shore activities, including drilling activities, fugitive emissions, well-testing oil burning and emission factors for crude oil loading 
	The Norwegian Petroleum Directorate (Oljedirektoratet) and SFT

	
	Methane recovery from landfills
	SFT

	
	Import of HFCs, PFCs and SF6 by application. Import HFCs, PFCs and SF6 in products. 
	SFT (The customs authorities “Toll og avgiftsdirektoratet” in the future)

	
	
	

	Statistics Norway
	
	

	
	Energy balance/account (energy use by sector and application), energy use in point sources. This statistics is building on a number of primary data sources (surveys and censuses)
	Statistics Norway

	
	Production data, import and export
	Statistics Norway

	
	Vehicle registrations
	Statistics Norway

	
	Transport statistics
	Statistics Norway, Institute for Transport Economics (TØI), Norwegian Road Federation (opplysningsrådet for veitrafikk)

	
	Agriculture statistics, including animal population and manure management
	Statistics Norway

	
	Fertilizer use and lime application
	Norwegian Food Safety Authority (Mattilsynet), Directorate for Nature Management (Direktoratet for naturforvaltning)

	
	Waste disposal and waste characteristics 
	Statistics Norway

	
	Waste water statistics
	Statistics Norway

	
	
	

	Forest and Landscape 
	Area statistics from the national forest inventory and national area frame land resource surveys
	Forest and Landscape 

	
	Parameters needed to estimate changes in biomass stocks from the national forest inventory and national area frame land resource surveys
	Forest and Landscape 

	
	Area statistics from administrative sources, e.g. agriculture statistics
	Statistics Norway


4.3 Uncertainty calculations

Norway has quantified uncertainties in input data and in total emissions and its trend (SFT 1999a; Rypdal and Zhang 2000; Rypdal and Zhang 2001). The uncertainties in input data were made in consultation with sector experts, combining expert judgments by source experts, information in the IPCC good practice guidance (IPCC, 2000) with other sources of information. The uncertainties were combined using the IPCC Tier 2 method (bootstrap techniques). The uncertainty calculation will be developed into a routine in 2006 and uncertainties in input data will be revised based on expert judgments and the IPCC 2006 Guidelines. In the future uncertainties will be updated as a part of the source-specific QC procedures. 
Uncertainties in the LULUCF sector have been estimated less rigorously. 
4.4 Recalculations

In accordance with the IPCC good practice guidance IPCC (2000), Norway routinely evaluates whether recalculations of historical data are needed. Recalculations are made if there have been methodological changes influencing emissions in previous years or changes in data due to correction of errors or changes in preferred data sources.
When data sources are not available for the whole time-series since 1990, one of the proposed methods from the IPCC good practice guidance IPCC (2000) is used to splice data. Normally extrapolations using drivers correlated with emissions or the overlap method is used. Smaller emission sources may be linearly extrapolated (or kept constant). The method is chosen on the basis of available data and suitability of drivers.
Data from the National Forest Inventory are collected over a period of five years. Each year provides a statistically representative coverage of Norwegian forests, but with only 1/5 of the statistical support of the full inventory. Annual reports can be issued based on the annual data, but are expected to fluctuate somewhat. It is therefore proposed to recalculate the estimates using a five year moving average with extrapolation of the last two years.

Estimates based on the national area frame survey of land resources will be calculated using the data available each year. Aerial photographs will be used in order to detect changes in land use. Weather conditions in Norway are unpredictable and it is known from experience that flight plans usually will be changed somewhat. It is therefore expected that the annual data reported from this survey will fluctuate somewhat from one year to another and that recalculation of reports are required as the data set is replenished with new observations offering stronger statistical support.
4.5 Emission calculations

4.5.1 The main emissions model

The model was developed by Statistics Norway (Daasvatn et al. 1992, 1994).  It was redesigned in 2003 in order to improve reporting to the UNFCCC and LRTAP, and to improve QA/QC procedures. The model is programmed in SAS system software and is flexible with respect to output, i.e. it can produce tables (input and output) in accordance with different aggregation levels and parameters. Furthermore, it has been designed to fit the availability and aggregation of input data and is flexible with respect to changes. Emission factors can be entered for groups of years. 
The model is called “Kuben” (“the Cube”). Several emission sources – e.g. road traffic, air traffic, waste and solvents – are covered by more detailed satellite models. Aggregated results from these side models are used as input to the general model. 

The general emission model is based on equation (1).

(1)
Emissions (E) = Activity level (A) ( Emission Factor (EF)
For emissions from combustion, the activity data is based on energy use. In the Norwegian energy accounts, the use of different forms of energy is distributed by industries (economic sectors). In order to calculate emissions to air, energy use must also be allocated to technical sources (e.g. equipment). After energy use has been allocated in this way, the energy accounts may be viewed as a cube in which the three axes are fuels, industries, and sources.

The energy use data are combined with a corresponding matrix of emission factors. In principle, there should be one emission factor for each combination of fuel, industry, source, and pollutant. Thus, the factors may be viewed as a four-dimensional “cube” with pollutants as the additional dimension.  How​ever, in a matrix with a cell for each combination, most of the cells would be empty (no consumption). In ad​dition, the same emission factor would apply to many cells. There are about 25 fuels and about 25 technical sources used for energy combustion. 
Emissions of some pollutants from major manufacturing plants (point sources) are available from measurements or other plant-specific calculations (collected by SFT). When such measured data are available, the estimated values are replaced by the measured ones:

(2)
Emissions (E) = [ (A - APS)  (  EF] + EPS
where APS and EPS are the activity and the measured emissions at the point sources, respectively.  Emissions from activities for which no point source estimate is available (A-APS) are still estimated with the regular emission factor. 
Non-combustion emissions are generally calculated in the same way, by combining appropriate activity data with emission factors. Some emissions are measured directly and reported to SFT, and some may be obtained from current reports and investigations. The emissions are fitted into the general model using the parameters industry, source, and pollutant. The fuel parameter is not relevant here. The sources for non-combustion emissions and for combustion without energy use are based on EMEP/NFR and UNFCCC/CRF categories, with further subdivisions where more detailed methods are available.  

The model uses approximately 130 industries (economic sectors). The classification is almost identical to that used in the National Accounts, which is aggregated from the European NACE (rev. 1) classification (Daasvatn et al. 1994). The large number of sectors is an advantage in dealing with important emissions from manufacturing industries. The disadvantage is an unnecessary disaggregation of sectors with very small emissions. To make the standard sectors more appropriate for calculation of emissions, a few changes have been made, e.g. "Private households" is defined as a sector. Information about the geographical distribution of emissions is useful for modelling and control purposes and constitutes a fifth axis. 
4.5.2 The LULUCF model

The Norwegian Forest and Landscape Institute is in charge of estimating emissions and removals from LULUCF for all categories where area statistics is the activity level. They have developed a calculation system in the form of a computer program that uses SAS system software and Fortran for the implementation of the IPCC good practice guidance for the LULUCF. 

The system uses input data from different sources and creates final output datasets. The final datasets include all the data needed for the reporting tables (CRF) of the LULUCF. So far, the LULUCF data needs to be entered manually into the CFR. However, through the use of the new UNFCCC software for reporting, it is anticipated that the data from the model can be transferred directly to the CRF. 
Calculations of biomass and carbon stock in forest (except for Finnmark County) will use single tree measurements and stand attributes from the permanent sample plots of the Norwegian National Forest Inventory (NFI). Sample plots located on forest and other wooded land are used in the calculations. Biomass is calculated from the national forest inventory data using the SAS system using a set of equations (NIJOS, 2005) developed in Sweden for single tree biomass. These equations provide biomass estimates for various tree biomass components: stem, stem bark, living branches, dead branches and needles. Biomass of stump and below-ground biomass is also calculated using functions. Change in carbon stock in dead organic matter due to harvest residues and stumps and roots from harvested trees and natural mortality has been calculated from annual harvest volume (NIJOS, 2005). In addition, biomass from annual litter fall from living trees is calculated and added to carbon stock in dead organic matter. The calculations are based on input data from 1960 to establish soil carbon equilibrium.

Data from the national area frame survey of land resources (AR18X18) will be used for calculations in areas above the coniferous tree line and in Finnmark County. This survey does not include single tree measurements. Biomass and carbon stock will have to calculated from measurements of area and area changes using appropriate models. 
5 Handling of data

5.1 Archiving
The guidelines for the national system specify the requirements for archiving. Archiving shall include:
· Disaggregated emission factors

· Activity data

· Documentation of data collection, assumption and aggregation

· Internal documentation on QA/QC procedures

· External and internal reviews

· Documentation on annual key sources

· Planned inventory improvements

All three core institutions are responsible for archiving the data they collect and the estimates they calculate with associated methodology documentation and internal documentation on QA/QC. The Guidelines for National Systems, however, state that “Annex I Parties should make the archived information accessible by compiling it at a single location. 
Due to the differences in the character of data collected, Norway has chosen to keep archiving systems in the three core institutions, which means that not all information is archived at a single location, see Table 5 for an overview. These archiving systems are, however, consistent, and operate under the same rules. Although the data are archived separately, all can be accessed efficiently during a review.  In addition, SFT will build up a library with the most important methodology reports. The archiving systems in all three institutions will be developed for the implementation of the national system, see Annex 7.
The common rules for archiving of data are the following:
· Data and information are archived for each submission year

· Data and information are archived in a single location within each institution (this may imply double archiving)

· Archiving for a submission year includes

· All input data

· All estimated emissions

· All partly filled-in or final CRF

· All technical documentation

· Recalculations of previous estimates, if any
· The NIR (where relevant)

· The file structure is documented

· The platform at which the data and information is archived undergoes a daily backup and the backup is securely saved
Confidentiality could be an issue for some of the data collected by Statistics Norway when there are few entities reporting for a source-category. However, confidential data used in the inventory are now almost entirely replaced by non-confidential data collected by the SFT. Consequently, confidential data are not expected to cause any difficulty during a review.
Table 5. Responsibilities for archiving information. Capital X indicates archiving also of datasets sent from the other institutions. 
	
	SFT
	Statistics 
Norway
	Forest and Landscape 
	Comments

	Disaggregated emission factors
	x
	X
	x
	All are archived by Statistics Norway

	Activity data
	x
	X
	x
	

	Emission data collected from large plants
	X
	X
	
	Statistics Norway does not collect these data, but will archive them as part of their emission model

	Documentation of data collection, assumption and aggregation
	X
	x
	x
	SFT will build up a library of all important reports (including background reports)

	Internal documentation on QA/QC procedures
	x
	x
	x
	

	External and internal reviews
	X
	x
	x
	

	Documentation on annual key categories
	
	x
	
	

	Planned inventory improvements
	X
	
	
	

	Estimated emissions (model output)
	
	x
	
	

	CRF
	X
	(x)
	
	Statistics Norway will archive a copy

	NIR
	X
	
	
	

	Recalculations
	X
	X
	x
	


5.2 Access to archived data during a review

By systematic archiving as described above, all information can be made available to a review team in the course of a few hours. It is expected that the most relevant documentation will be available in the central archive of SFT. Comprehensive documentations for LULUCF and other emission sources are available in English (Hoem (ed.), 2005; NIJOS, 2005). Additional technical documentation may be in Norwegian only, as will the emission reports from the plants. SFT, Statistics Norway and The Forest and Landscape Institute are responsible for having competent personnel on duty during a review to access data if requested.
5.3 Allocation of responsibilities during a review

SFT has the main responsibility for coordinating the review. Statistics Norway and The Norwegian Forest and Landscape Institute will be allocated specific responsibilities during the review. SFT is responsible for informing Statistics Norway, The Forest and Landscape Institute and SFT experts about the timing of the review at least two months before it takes place to ensure their availability. 

Table 6. Main responsibilities during a review (lead in capital)
	
	SFT
	SSB
	Forest and Landscape 

	Preparation and coordination
	x
	
	

	General, national system and cross-cutting issues
	X
	X
	

	Energy
	x
	X
	

	Industrial processes
	X
	x
	

	Agriculture
	
	X
	

	LULUCF
	
	x
	X

	Waste
	x
	X
	

	Direct communication with UNFCCC Secretariat 
	x
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7 Annexes
7.1 Annex 1. The Norwegian Air Pollution Act (Chapter 7)
Chapter 7. Inspection and control measures relating to pollution and waste

§ 48. The responsibilities of the pollution control authority

The pollution control authority shall be responsible for monitoring the general pollution situation and pollution from individual sources. The pollution control authority shall also be responsible for monitoring waste management.

The pollution control authority shall by means of advice, guidance and information seek to counteract pollution and waste problems and shall ensure compliance with the provisions of this Act and of decisions made pursuant thereto.

§ 49. Duty to provide information

On orders from the pollution control authority, any person that possesses, does, or initiates anything that may generate pollution or result in waste problems has a duty, notwithstanding any duty of secrecy, to provide the pollution control authority or other public bodies with any information necessary to enable them to carry out their tasks pursuant to this Act. If special reasons so indicate, the pollution control authority may require that information shall be provided by any person who works for the person that is subject to the duty to provide information pursuant to the first sentence.

Information as mentioned in the first paragraph may also be required from other public authorities, notwithstanding any duty of secrecy that otherwise applies. 

Decisions made pursuant to the first or second paragraphs may be made by regulations or by individual decision. 

§ 50. Right of inspection

The pollution control authority shall be given unimpeded access to property where pollution may occur or has occurred, or which is or may be exposed to pollution, if this is necessary for the exercise of its duties pursuant to this Act. The same applies to any enterprise that has resulted or may result in waste problems.

The pollution control authority may require documents and other material that may be of importance for the exercise of its duties pursuant to the Act to be submitted for its inspection.

Before inspection of an enterprise, the pollution control authority shall contact representatives of the management. 

§ 51. Orders to carry out investigations

The pollution control authority may order any person that possesses, does, or initiates anything that results in or that there is reason to believe may result in pollution to arrange or pay for any investigations or similar measures that may reasonably be required in order to: 

a. determine whether and to what extent the activity results in or may result in pollution, 

b. ascertain the cause of or impact of pollution that has occurred, 

c. ascertain how the pollution is to be combated.

The provision of the first paragraph applies correspondingly to any activity that result in or may result in waste problems. 

Orders pursuant to the first and second paragraphs may be laid down by regulations or in individual cases. 

§ 52. Approval of laboratories and analytical methods

The pollution control authority may by regulations or individual decision lay down that investigations and analyses carried out in accordance with decisions made pursuant to this Act shall be carried out in the way decided by the pollution control authority or must be carried out by a person approved by the pollution control authority.

7.2 Annex 2. The Greenhouse Gas Emission Trading Act (chapter 4)

Chapter 4. Reporting and control

§ 16. (reporting)

An operator shall by 1 March each year report to the pollution control authorities on CO2 emissions during the previous calendar year to which the duty to surrender allowances applies.

The King may by regulations lay down further provisions on reporting, including the information to be provided and how emissions are to be calculated or measured.

§ 17. (control by the pollution control authorities)

The pollution control authorities will control and verify the reports on CO2 emissions submitted by each operator pursuant to section 16.

In special cases, the pollution control authorities may issue an order for the emissions report from an operator to be verified by an independent third party before it is submitted. The King may by regulations lay down further provisions on requirements relating to and accreditation of verification bodies, including how verification reports are to be drawn up and their contents.

The King may by regulations prescribe that the costs incurred by the pollution control authorities in verifying emissions reports pursuant to this section are to be met by the operators.

§ 18. (requirement to provide information or make investigations)

The pollution control authority may require operators to provide information or carry out or pay for investigations or other measures it is reasonable to require to determine whether it is necessary to alter the provisions on reporting laid down pursuant to section 16.
7.3 Annex 3. Regulation on Greenhouse Gas Emission Trading (The Emission Trading Act)

Regulations relating to greenhouse gas emissions trading (the Emission Trading Regulations) were adopted on 23 December 2004 and entered into force on 1 January 2005. Chapter 2 of the Emission Trading Regulations contains general and activity-specific provisions concerning monitoring and reporting of emissions. Annex 1 of the domestic regulations contains detailed activity-specific rules for calculating and measuring emissions. Annex 2 is a non-exhaustive list of materials that are considered to be biomass. The provisions are based on the guidelines for monitoring and reporting emissions set out in Decision 2004/156/EC (the MRG), and adapted to Norwegian conditions. 

The monitoring methodology to be used by operators to whom the Norwegian trading scheme applies is all specified in these regulations, and not in the permit for each installation. 

Section 2-1 of the regulations states that emissions covered by the trading scheme shall be reported by 1 March the following year in accordance with the provisions set out in Chapter 2 and Annex 1 of the regulations.

Section 2-2 states that calculations and measurements shall be made in accordance with the provisions set out in Annex 1. If it is obvious that use of a different monitoring methodology will give more accurate emission figures, the operator shall use that methodology. This provision refers to those cases where use of an alternative monitoring methodology described in MRG would provide more accurate emission figures. 

Section 2-3 contains general requirements for reports from operators. These requirements include:

· a description of sources of emissions for each activity carried out at the installation, together with emission figures for each source and total emissions

· a description of how activity data (fuels, input material, production output) have been gathered and assessed. If a mass balance is applied, the operator shall report the mass flow, carbon and energy content for each fuel and material stream into and out of the installation and their respective stocks 

· a description of how emission factors have been determined

· information concerning any temporal or permanent changes in monitoring methodology, and grounds for such changes

· Any other changes in the installation during the reporting period that may be relevant for the emission report. 

· amounts of biomass combusted (TJ) or employed in processes (t)

· amounts of fossil fuels subject to the CO2 tax (e.g. mineral oil and petrol) combusted and employed in processes (t), and calculated CO2 emission figures from these activities. 

· amounts of hazardous waste and municipal waste combusted (t)

· amounts of CO2 or CO transferred from the installation (t)

· copies of relevant quality assurance and control procedures established so that emissions can be monitored and reported in accordance with the regulations.

If the emissions have been determined using a continuous measurement system, the operator must report which method has been used. If a standardized measurement method has not been used, the operator must give a detailed description of the method. The operator must report the level of uncertainty associated with the measurements, and must be able to justify that use of a measurement-based methodology gives higher accuracy than the relevant calculation-based methodology. 

Sections 2-4 to 2-9 contain activity-specific provisions (combustion installations above 20 MW, refineries, coke ovens, steel production, cement plants and other mineral-based production) relating to data that the operator must submit in the report. Annex 1 gives detailed rules for calculating emissions from each of the activities set out in section 2-4 to 2-9. Annex 1 also contains information on sources that are to be included in the calculation and formulae to be used for calculating emissions from each of the activities. The rules set out in Annex 1 are unambiguous and predictable for each activity. In principal, all installations engaged in the same activity must use the same methodology. The activity-specific methodologies are in principle consistent with the highest tiers as set out in Annexes II to X in MRG. Process emissions from pulp and paper installations are not included by the Norwegian trading scheme because they are subject to the CO2 tax. 

Annex 1 contains reference emission factors (t CO2/t) and net calorific value (TJ/kt) for various fossil fuel types. 

Emission reports must be submitted in a standardized electronic format directly to the Pollution Control Authority by 1 March each year. The Authority may require third-party verification of emission reports from installations with multiple and complex processes. In addition to technical data on emissions, a report must include identification data for the installation, such as its name, address and identification number. 

An operator’s right to transfer allowances will be suspended if he has not reported in accordance with the rules by the time limit (Greenhouse Gas Emission Trading Act § 19). The same applies if the content of the report is not satisfactory or it contains errors. In such cases, the Pollution Control Authority will in those cases give the operator a quick response indicating which parts of the report must be improved. At the same time the operator will be given notice of suspension if the report is not corrected in accordance with the rules within a specified deadline. The deadline will be set so that the Authority can assess whether the report has been corrected satisfactorily in line with the regulations before it has to decide whether or not to suspend the operator with effect from 1 April. The operator will be informed that suspension will be upheld until a complete emission report in line with the regulations has been submitted. 

The Pollution Control Authority may in addition impose a coercive fine in the event of contravention of the duty to report on emissions (see Greenhouse Gas Emission Trading Act § 20). If an operator does not report in accordance with the rules despite the possibility of being suspended from the right to transfer allowances, it is to be hoped that a satisfactory report will be received shortly after suspension is effectuated. If not, the Pollution Control Authority may impose coercive fines which will continue to be effective for as long as the unlawful situation persists. 

Before determining whether to impose an excess emissions fine in accordance with the Greenhouse Gas Emission Trading Act § 21, the Pollution Control Authority must determine an operator’s emissions and compare the result with the allowances surrendered by the same operator.. If an operator has not reported in accordance with the rules despite suspension and the imposition of a coercive fine, the Pollution Control Authority must estimate the emissions based on the rules that the operator should have followed in the first place. In such cases, the Authority will probably have to carry out an on-site inspection to obtain the necessary information. 

It follows from the Greenhouse Emission Trading Act § 22 that any person who wilfully or through negligence contravenes the provisions on the duty to report emissions is liable to fines or to a term of imprisonment not exceeding three months, or both. Such a breach could also be punishable in accordance with the provisions of the Penal Code relating to false testimony (see the general civil penal code § 166, first paragraph).

7.4 Annex 4  The Statistics Act (Chapter 2 and 3)
Chapter 2. Official statistics 

§ 2-1. Decisions concerning the production of official statistics 
Decisions concerning the production of official statistics shall be taken by the King[l]. 
[1] Ministry of Finance pursuant to Royal Decree No. 387 of 16 June l989. 

§ 2-2. Obligation to provide information 
(1) The King[1] may by regulation or resolution impose upon any person an obligation to provide the information which is necessary for the production of official statistics in so far as any legally prescribed obligation of secrecy is no obstacle thereto. 
[1] Ministry of Finance pursuant to Royal Decree No. 387 of 16 June 1989. 

(2) A deadline may be set for the provision of information and stipulations may be made regarding the form in which the information shall be given. The obligation to provide information is breached when the information required is not given before the expiry of the deadline. 

§ 2-3[1]). Compulsory fines 
The body which has laid down the obligation to provide information may impose compulsory fines payable to the state upon such person as breaches this obligation. The imposition of compulsory fines shall be grounds for enforcing payment. Such compulsory fines may be collected by distraint. In special cases compulsory fines that have been incurred may be waived wholly or in part. The King[2] may issue more detailed provisions concerning such compulsory fines. 

When the State Agency for the Recovery of Fines has been instructed to collect a compulsory fine as mentioned in the first paragraph, it can do so by garnishing wages and other similar payments pursuant to the rules in Section 2-7 of the Creditors Security Act. The Agency may also enforce payment of the fine by establishing an attachment charge in respect of the claim, provided the claim can be given legal protection by being registered in a register or notified to a third party, cf. Chapter 5 of the Mortgage Act, and the attachment proceedings can be conducted on the premises of the Agency according to the first paragraph of Section 7-9 of the Act relating to the Enforcement of Claims.
[1] Amended by Act No. 86 of 26 June 1992 (effective as of 1 January 1993 pursuant to Proposition No. 765 of 23 October 1992), and by Act No. 4 of 18 March 1994 (effective immediately pursuant to Proposition No. 217 of 18 March 1994, and retroactive for compulsory fines fallen due prior to its entry into force.)
[2]Ministry of Finance pursuant to Royal Decree No. 387 of 16 June 1989. 

§ 2-4. Obligation of secrecy 

(1) Any person performing work or service for a body which prepares or produces official statistics has a duty to prevent unauthorised persons from gaining access to or knowledge of whatever information he or she obtains concerning personal matters, administrative or business matters, or of technical appliances and methods used during the preparation or production of statistics. The obligation of secrecy applies only to such information as is collected for the purpose of producing official statistics. 

(2) The obligation of secrecy also applies after the person concerned has completed the work or service. Furthermore, the person concerned may not use such information as is mentioned in this section in his or her own business or in work or in the service of others. 

(3) Sections 13 to 13 e of the Public Administration Act do not apply. 

§ 2-5. The use of information 

(1) Information collected in accordance with any prescribed obligation to provide information, or which is given voluntarily, may only be used for the production of official statistics or for such other use as is approved by the Data Inspectorate and is not detrimental to the security of the realm. If information is handed over, the obligation of secrecy pursuant to § 2-4 shall also apply to the recipient of the information. When particular grounds so indicate, the Data Inspectorate may nevertheless make exceptions to such obligation of secrecy for certain types of information. 

(2) Any agency which hands over such information may stipulate conditions inter alia concerning the use of the information and who shall be responsible for the information and have access thereto, concerning the storage and return of borrowed material, the destruction of copies, etc.

§ 2-6. The publication of information 

Information collected in accordance with any prescribed obligation to provide information, or which is given voluntarily, shall under no circumstances be published in such a way that it may be traced back to the supplier of any data or to any other identifiable individual to the detriment of the person concerned, or to the unreasonable detriment of the latter if the supplier of the data or the individual is an undertaking of the kind mentioned in § 5-1 third paragraph[1] or a public organisation.
[1] Repealed by Act No. 66 of 20 July 1991. 

§ 2-7. Cessation of the obligation of secrecy 

The obligation of secrecy pursuant to this Act with respect to information concerning personal matters shall cease after 100 years. The obligation of secrecy pursuant to this Act with respect to information concerning management and business matters and technical appliances and methods shall cease after 60 years. 

Chapter 3. The duties and activities of Statistics Norway 

§ 3-1. The duties of Statistics Norway
Statistics Norway is the central body for production and dissemination of official statistics and bears the main responsibility for ensuring that the object of this Act pursuant to §1-1 is fulfilled. With respect thereto, Statistics Norway shall:

a) identify and place in order of priority the needs for official statistics 

b) coordinate comprehensive statistics which are produced by administrative agencies, 

c) develop statistical methods and apply statistics to analysis and research, 

d) provide information for statistical use for research purposes and for public planning within the framework of § 2-5 of this Act, 

e) bear the main responsibility for international statistical cooperation. 

§ 3-2. Administrative data-processing systems
(1) Statistics Norway shall have the right to use administrative data-processing systems in the state administration and in nationwide municipal organisations as the basis for official statistics. 

(2) When state bodies or nationwide municipal organisations are to establish or modify a major administrative data-processing system, notice thereof shall be sent in advance to Statistics Norway. Statistics Norway may seek additional information. Statistics Norway may also put forward proposals concerning the manner in which data-processing systems should be designed in order to safeguard consideration for statistics. 

(3) The King[1] may issue more detailed provisions concerning the practice of the rules in subsections 1 and 2.
[1] Ministry of Finance pursuant to Royal Decree No. 387 of 16 June 1989. 

§ 3-3. Coordination of statistics
(1) When an administrative body is to carry out major statistical investigations, notice thereof shall be sent in advance to Statistics Norway. Statistics Norway may seek additional information. Statistics Norway may forward proposals concerning the manner in which information shall be sought and the manner in which statistics shall be produced in order to safeguard consideration for statistics and coordination. 

(2) The King[1] may determine that public research institutes shall be considered to be administrative bodies pursuant to the provisions of this section.
[1] Ministry of Finance pursuant to Royal Decree No. 387 of 16 June 1989. 

7.5 Annex 5. Key data providers
Data providers and sources for the emission inventory ranked in accordance with the importance. 

	
	Very important
	Important
	Less important

	1. Data from Statistics Norway
	
	
	

	Energy statistics
	X
	
	

	Consumer surveys
	
	
	X

	Living condition survey
	
	
	X

	Foreign trade statistics
	
	
	X

	Production statistics
	
	
	X

	Petroleum statistics
	X
	
	

	Agriculture statistics
	
	X
	

	Waste statistics
	
	X
	

	Waste water statistics
	
	
	X

	Vehicle registry
	
	X
	

	Transport statistics
	
	X
	

	
	
	
	

	2. Other institutions
	
	
	

	The Norwegian Forest and Landscape Institute
	X
	
	

	Norwegian Pollution Control Authority (SFT)
	X
	
	

	-
INKOSYS
	X
	
	

	-
Environmental Web (including data from the Norwegian Petroleum Directorate)
	X
	
	

	Norwegian Petroleum Industry Association (NP, norsk petroleumsinstitutt)
	
	
	X

	Norwegian Petroleum Directorate (Oljedirektoratet)
	
	X
	

	Institute of Transport Economics (TØI)
	
	
	X

	Norwegian Road Federation (Opplysningsrådet for veitrafikk)
	
	X
	

	Norwegian Food Safety Authority (Mattilsynet)
	
	
	X


7.6 Annex 6. QC of activity data – existing routines
7.6.1 Statistics Norway (SSB)
Documentation of the statistics and routines is available on web (www.ssb.no/en/ (for each statistics click at “about the index”)). An example from the energy statistics is given below. As a part of the statistical production reported data are checked and the primary data providers are contacted for explanations/revisions if needed. 
Example: Energy use in the manufacturing sector

The purpose of the statistics is to give information about energy use in mining and manufacturing. Since the 70s the energy use data are collected as a part of the structural business statistics for manufacturing. From the reference year 1998 the energy use data are collected in a single survey, as a part of an ongoing project between Statistics Norway and the Norwegian Water Resources and Energy Directorate (Enova SF from 2003). The purpose of this is to improve the quality of the energy use information and to develop and produce some new statistics products.
Population

From the reference year 1998 the statistics cover all existing local kind of activity units within mining and manufacturing, which means division 10, 12-37 in the Norwegian Standard Industrial Classification. Statistics Norway collects data for a sample. For de other units the energy use data are estimated. The estimation is based on turnover and information from the sample. There are about 25000 units in the population. Until the reference year 1997 enterprises with individual proprietorship where the owner is working alone (one-man-enterprise), and other local kind of activity units with employment less than half a man-year worked, are not included. The change in the population from the reference year 1998 leads to a break in the statistics. 

Data sources

Data of energy use are collected from a sample of local units in manufacturing, mining and quarrying. Turnover data from the short-term turnover statistics (by preliminary figures) and energy costs from the structural data for the manufacturing sector (by final figures) are used by estimating energy use data for units outside the sample. Information on activity codes, addresses and other information are also collected from the Central Register of Establishments and Enterprises of Statistics Norway.

Sampling

The survey has a sample of 3 200 local kind of activity units. The sample consists of the biggest units in each subgroup, chosen by number of employees in each subgroup, and some small and medium sized units. Each industry is represented with as much units as possible. Small units are chosen randomly from a stratified sample. The units in the sample cover about 96 per cent of the total energy use and about 92 per cent of the total energy costs in the mining and manufacturing sector. 

Collection of data

The survey is based on questionnaires that are sent out in January the year after the reference year. It is possible to choose between paper forms and electronic forms. The Statistics Act is used, and the units are required to respond. The deadline is in February. There are three reminders. Units that have not responded after the third reminder have to pay a fine. Even if the units pay the fine, they still have to respond. 

Control and revision

When we receive the data we first have a consistence check against the previous year to identify serious errors. If we detect serious error we correct the data. Afterwards we are doing a more intimate control of the units with the largest energy consume. The units are classified after this criterion: 

Group 1:  Energy use > 50 GWh (120 units in 2004)

Group 2:  10 GWh < energy use < 50 GWh (280 units in 2004)

Group 3:  Energy use > 5 GWh or/else energy cost. > 1 mil. NOK (600 units)                                                              

Group 4:  Energy use < 5 GWh or/else energy cost. < 1 mil. NOK (2 200 units)

The local kind of activity units in group 1 have highest priority and will be controlled first.  Then we continue with the units in group 2 and 3. Here we have a more intimate consistence check against the previous year and against energy costs in the Central Register of Establishments and Enterprises. If we detect errors in the data we contact the local kind of activity units. At the end we have a consistence check of total energy use and costs in each industry against the previous year.  

Estimation

Turnover data from the short-term turnover statistics (by preliminary figures) and energy costs from the structural data for the manufacturing sector (by final figures) are used by estimating energy use data for units outside the sample. 

Frequency and timeliness

Yearly

Preliminary figures are published within 6 months after the end of the reference year.

Final figures are published within 18 months after the end of the reference year.

Legal authority

The Statistics Act §§2-2 and 2-3

7.6.2 SFT

Emission data reported from the plants to SFT are entered into the database INKOSYS and the information is forwarded to an officer in charge. The officer in charge will check the following: 
· That the data in INKOSYS are registered as reported from the plants and appropriate corrections are made
· The methodology that was used for estimating emissions

· Emission in comparison to the emission level reported for the previous year. Emissions are displayed graphically. In the case of large deviations the plant is contacted to provide an explanation. 

· Emission relative to the production level. In the case of large variations in this ratio the plant is contacted to provide an explanation.

· The emissions seen in relation to other factors, for example changes in production technologies, control technologies or fuels

The Division of Climate and Energy are performing additional checks of data before they are sent Statistics Norway, including assessment of time-series consistency and consistency of data reported from plants using comparable technologies.
7.6.3 The Norwegian Forest and Landscape Institute
Survey level

The Norwegian National Forest Inventory has long traditions, and the attributes assessed or measured in the field are subject to frequent revisions, while at the same time it will try to preserve the long time series of key attributes. The main objectives of the NFI are to provide updated forest information to national forest administrations, to be able to report adequately to international forest resources assessments and to provide data for special studies.

Prior to every field season, all field workers will be gathered for one week of briefing of the inventory work. New attributes or altered definitions of attributes will especially be emphasized. The course includes practical training and exercises, under which the assessments and measurements made by each of the fieldworkers will be compared and discussed in plenary.

During the field season, each team will usually be visited a number of times by a representative from the head office. The supervisor will join the team on some sample plots in the field, giving an opportunity to discuss possible problems and misunderstandings with regard to classifications and measurements. Normally a check assessment will also be performed, i.e. a subset of the sample plots will be measured a second time by an independent control team. Normally the proportion of plots selected for checking constitutes about 5%. The results from the check assessment will not be used to replace or adjust the original data, but only to assess data quality, detect misunderstandings and incorrect working techniques. Thus, it may lead to improvement of field instructions. Due to capacity reasons, any check assessment has not been carried out during the two last seasons, but the plan is to reintroduce it in the near future.

Data is being entered directly into a handheld data logger during the inventory work. A number of consistency checks has been built into this data logger, e.g. to ensure that the correct attributes will be assessed under the current area class. For inventory on permanent sample plots, data from the previous inventory cycle will be stored in the data logger and a warning will appear if the data is not in accordance with what has been assessed before. That also includes single tree data where current diameter will be checked against the one measured 5 years earlier, in order to detect an unlikely increment rate.

Data processing

After the data has been transferred to the office and preliminary stored in a database, further checks on completeness and consistency are taking place. Checks are being performed to control that all the planned field plots have been visited in the field, or at least have been considered by the field team if the plot for some reason has been inaccessible. Further testing for correspondence between different attributes will also be carried out. That would include e.g. checking the likeliness of diameter/height relationship for individual trees.

After calculation of volume and annual increment of each sampled tree, the estimates will be aggregated to each sample plot, after which expansion factors will be used to produce results for each geographical region and for the whole country. One sample plot will generally represent an area close to 900 ha. After having made the appropriate summaries, the results will be compared with corresponding data from last inventory and the entire time series of data. 

7.7 Annex 7 Archiving – development of routines
7.7.1 Statistics Norway
The national emissions inventory is a part of Statistics Norway's data archiving system. All input data to and results from the general Norwegian emission inventory model from every publication cycle are stored and documented in this system. Archiving is made after each inventory calculation has been finalised.
Several input data are used in preliminary calculations before entering into the general Norwegian emission inventory model. This includes satellite models such as road traffic, waste and air traffic, as well as a number of simpler calculations that do not fit into the framework of the general model. The preliminary calculations are not included in the central archiving system, which is not suited for such a diverse collection of data. For some satellite models there is an established archiving routine where all input data and results from every calculation cycle are stored. Also CRF tables are systematically archived. 
Statistics Norway will improve its archiving system in line with the requirements for the national system. This will include improved archiving of input and output from side models (satellite models). These will be archived in one place and the storage of revised versions due to recalculations will be improved as will the documentation of recalculations. 
Statistics Norway will also improve the file structure of the archiving for better accessibility (naming, structure and use of sub-catalogues). They will also improve the archiving of documentation. Present practice is that the information in the documentations is overwritten as they are updated.
Recalculations are documented for internal use. This document will receive increased status and its accessibility will be improved. 

7.7.2 The Norwegian Pollution Control Authority (SFT)
Emissions from large industrial plants

Reports with emission data and QA control from large industrial plants are sent to SFT and archived in Ephorte. Ephorte is an electronic recordkeeping tool that meets the specifications set by the Noark Standard. The Noark Standard is a specification of functional requirements for electronic recordkeeping systems used in public administration in Norway and has been approved by the Norwegian National Archives. These data reported from the plants are then stored in the FORURENSNING database
. All written correspondence between the plants and SFT is archived in Ephorte. If a plant submits additional information as a result of the QA/QC, this information will also be archived in Ephorte and FORURENSNING will be corrected accordingly. FORURENSNING does currently not have the functionality to store the original emission data if previously reported data are corrected, but this functionality may be developed. After QA/QC described in 2.3.2, the data (with supplementary notes) for the large industrial plants are stored and archived in a designated file on SFT’s server, before being sent to Statistics Norway.   
Emissions from off-shore activities 

Emission data from off-shore activities are archived in Environmental Web. This is a database operated by the Norwegian Petroleum Directorate, SFT and the Norwegian Oil Industry Association. SFT aggregates data from the Environmental Web. The data are stored and archived in a designated file on SFT’s server before being sent to Statistics Norway. 

Methane recovery from landfills
Emission data from the landfill owners are sent to the County Departments of Environmental Affairs and are then stored FORURENSNING database. After QA/QC, these data (with supplementary notes) are stored and archived in a designated file on SFT’s server, before being sent to Statistics Norway Import of HFC/PFC and SF6
Companies that import HFC/PFC and SF6 in bulk report this information to SFT annually. The reports are archived in Ephorte. After QA/QC, these data (with supplementary notes) are stored and archived in a designated file on SFT’s server, before being sent to Statistics Norway. 
SFT will work to improve its archiving routines for emissions and other data reported from industrial plants and for emissions and other data reported from oil and gas facilities. Most important will be the improvements with respect to transparency of recalculated data, as FORURENSNING in the future may be able to store the original data. 

The CRFs tables and NIR are archived in REPORTNET from 2002 and will also be archived there in the future. Before 2002 the reports are stored at SFT's server. Statistics Norway will the archive the CRF Reporter.

7.7.3 The Norwegian Forest and Landscape Institute
Because The Norwegian Forest and Landscape Institute has recently been assigned the responsibility for the LULUCF inventory no dedicated procedures for archiving have so far been established to secure long-term storage of the LULUCF data. The Norwegian Forest and Landscape Institute will develop such routines in 2007 to meet the requirements of the national system. The data can be divided into two separate groups. One group would comprise the archiving of reporting tables (CRF), documents and programmes etc. The requirements here would be that the data 1) should be kept in a systematic way, easy to access and to identify for people who are involved in the reporting; and 2) securely stored with no risk of being accidentally deleted or altered.

The tables, data programmes etc. are currently being stored on the institute’s server. Every night a new backup copy will be made and stored outside the building. This will ensure that no data can disappear due to technical failure. Files that have been left unchanged, thus will exist as long as there is a wish to keep them. Even after purposely deleting or changing the data, the files will exist for 2-3 months, or until the data tapes will be written over with new data. 

The second group refers to the basic data for calculating land use and biomass. These are being kept in an Oracle database (the NFI database). The current data at some points in time will be secured by means of the regular backup procedures, but the database will change frequently and the basic data used for a certain LULUCF reporting will not be stored on a long-term basis. Mainly the changes of older data will consist of corrections of errors, thus improve the data, but at the same time it will not be possible to replicate the calculations carried out for a specific year. The Norwegian Forest and Landscape Institute will consider practical approaches to change the routines and permanently save a copy of the database, for example immediately after filling in the CRF tables.       
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� Annex to COP decision 20/CP.7 and COP/MOP decision 19/CMP.1 “Guidelines for national systems for the estimation of anthropogenic greenhouse gas emissions by sources and removals by sinks under Article 5, paragraph 1, of the Kyoto Protocol” here called “guidelines for national systems”.


� Conference of the Parties to the United Nations Framework Convention on Climate Change.


� Meeting of Parties to the Kyoto Protocol.


� Guidelines for National Communications by Parties included in Annex I to the Convention, Part I: UNFCCC Reporting Guidelines on Annual Inventories. FCCC/CP/2002/7/Add.2.


� The agreement between SFT and Statistics Norway also includes commitments for data deliveries for reporting under the Convention on Long-range Transboundary Air Pollution (LRTAP).


� A proposal has been made to have one meeting in the early autumn and another in January/February. Extraordinary meetings may be held as needed. 


8 This criterion can be difficult to fulfill in cases where complex models are used.





� Norway is preparing a preliminary inventory shortly after the inventory year. The comparison is made for all inventory years for which a previous estimate is available, that is all but the most recent year.


� 80-125 % for CO2, 60-167 % for CH4 and N2O and 30-133 % for HFCs, PFCs and SF6.


� Norway is preparing a preliminary inventory shortly after the inventory year.


� For plants included in the emission trading scheme historical data are derived in cooperation with the industry organization





� It is expected that Norway will adopt the Directive. 


� The FORURENSNING database replaced the previous database INKOSYS in 2006. All data in INKOSYS is transferred to FOURENSNING. .
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