DATA MANAGEMENT PLAN 
With oversight from the Principal Investigator (PI, Name) and four Co-PIs (Name, Name, Name, and Name), the Administrative Director (Name) will serve as the de facto Data Manager and ensure that the acquisition, storage, generation, transfer, and documentation of all data acquired and used are meeting the objectives of the Center. 
Access to and the exchange of quality data is integral to the success of the Center. Some aspects of the effort to document and manage the various data used and produced by the project are included in the project description, specifically §[insert relevant section #, and sub-heading]. For specific research projects described therein, detailed data management plans for each project will be developed. The overarching strategy described here explains the general management approach and objectives for collecting data, sharing and accessing it, assuring its quality, storing it, and ensuring its security. 
The Center will develop agreements and protocols among its academic, industry, and civic partners that allow the team secure access to data. This approach enables the team to have access to the most up to date data, which is managed and controlled by the Center’s partner organizations and agencies. Agreements will be structured such that investigators can access and use data (subject to any constraints by the data owners), but the long-term storage, maintenance, and security of the data will remain the responsibility of the partner. The team already has such agreements in place with some partners and others will be established – see letters of commitment from the Center partners and statements regarding sharing of data. For some data, negotiated nondisclosure or privacy agreements will ensure the safety and security of the data. Many of these have already been secured through previous work and established relationships with trusted partners for each of the testbeds. This history of trust between investigators and partners was critical in the selection of the testbeds. Formalized agreements will describe the terms of access and use. Additionally, the experience and expertise from industry partners that have worked with clients before in this regard will be an invaluable source of guidance. Centers of expertise on cyber security and data management at Georgia Tech will also be called on to help address these issues. One problem of this “continuous update” mode of data acquisition, however, is that there are also continuous data quality and formatting issues. Wherever possible, the strategy is to build automated middleware to clean and standardize the data.
[bookmark: _GoBack]As the project matures, long-term data management may become a greater need as a stable archive of data is required to be made available to the broader scientific community. Additionally, some projects may need local data storage and management (e.g., for software and applications developed here). While the creation of a detailed data management plan will be a high priority for the thrust researchers to develop during the first year in which the Center is establishing the primary project functions, the guiding principles for the plan include aspects recommended by the National Science Board. These include:
· The types of data to be authored;
· The standards that would be applied for format and metadata content;
· Provisions for archiving and preservation;
· Access policies and provisions; and
· Plans for eventual transition or termination of the data collection in the long-term future.
As an example of one level of detail, an access policy would include requiring all stakeholders to obtain approval from the PI for access to datasets, and similarly for all researchers to communicate with the PI on the development of sharable datasets. Another example for standards that would be applied for format and metadata content are guidelines established by the Federal Geographic Data Committee (FGDC). The FGDC has worked toward building the National Spatial Data Infrastructure which, similar to ISO for Life Cycle Assessment, has guidelines for large data sets. These guidelines establish consistency in structure, documentation for spatial data, and facilitating data sharing.  
With respect to data quality, for example, Table 1 shows the guidelines that have been set out for data quality assessment via ISO guidelines for data quality in life cycle assessment (ISO 14041). This could serve as a model for the Center’s general approach to assessing data quality over time. In short, ISO14041 encourages the data creator to assess the characteristics of the data, such as: time-related aspects, geographic representation, and technological coverage as well as the qualitative aspects such as precision, completeness, and representativeness.
Data quality management in life cycle inventory practice has evolved to include such tools as pedigree matrices (Weidema and Wesnaes 1996), tables which clearly identify data sources, as well as qualitative (and quantitative) assessments of their quality which can then be combined to create distributions of data. An example would be the need for consideration of city-level residential energy use, where a particular set of data might be deemed "high" quality if it is directly measured at a household and aggregated up to the city level; "medium" quality if it is extrapolated from a US government dataset; and "low" quality if it is derived from surveys of energy use that would be subject to recall errors. Further, the peer review process will serve as an added assessment of our data quality.  
[bookmark: _Ref320568897]Table 1. ISO LCA Data Quality Guidelines
	Time-related coverage: the desired age of data (e.g. within the last five years) and the minimum length of time (e.g. one year) over which data should be collected;

	Geographical coverage: geographical area from which data for unit processes should be collected to satisfy the goal of the study (e.g. local, regional, national, continental, global);

	Technology coverage: technology mix (e.g. weighted average of the actual process mix, best available technology or worst operating unit);

	Precision: measure of the variability of the data values for each data category expressed (e.g. variance);

	Completeness: percentage of locations reporting primary data from the potential number in existence for each data category in a unit process;

	Representativeness: qualitative assessment of degree to which the data set reflects the true population of interest (i.e. geographical coverage, time period; and technology coverage);

	Consistency: qualitative assessment of how uniformly the study methodology is applied to the various components of the analysis;

	Reproducibility: qualitative assessment of the extent to which information about the methodology and data values allows an independent practitioner to reproduce the results reported in the study.


With some exception, the project generally has an open access and sharing policy that allows all members of the research team and registered stakeholders to access, review, and make changes to the datasets and models, and produce derivatives as necessary or desired. The primary exception to this policy is that some data or models (e.g. electric power consumption or water consumption by source or geographic location) may require access restrictions due to privacy, confidentiality, security, intellectual property, or proprietary concerns. The Center will respect and propagate any and all restrictions on access or use of data by the original owner or progenitor. The terms of access, use, and distribution of data will be described in a series of “Memoranda of Understanding” or “Terms of Use Agreements” between the research team and the original owners or progenitors of the data.
Most plans, data, model results, and analytical products of this research project will be included and documented in the deliverable form of formal reports and publications. Where the datasets are too large or abstract for publication, they will be maintained in digital format locally with the investigators for the term of the project and made available on request. At the conclusion of the project, they will be transferred along with other project products to SMARTech (Scholarly Materials And Research @ Georgia Tech). SMARTech is a repository for the capture of the intellectual output of Georgia Tech in support of its teaching and research missions. SMARTech connects stockpiles of digital materials currently in existence throughout campus to create a cohesive, useful, sustainable repository available to Georgia Tech and the world. SMARTech is built and sustained locally by the Georgia Tech Library utilizing the best practices of the profession applying to digital preservation. All materials are preserved via distributed digital copies maintained here at Georgia Tech and offsite as archival packages. 
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