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1 Project Summary – [FM-8]  Costs, Accounts, and Financial Elements in Facility and Infrastructure Management (CAFE)

1.1 Project Description

This project is designed to increase the ability of the IFC model to support financial analyses, financial recording, and transactions in facility management and infrastructure management (FM).  The model already contains specific cost elements; however, this project hopes to define those refinements necessary to put these elements to work in the FM space.

This draft is a “straw man” document intended to start discussion at the February 7-9 FM Domain meeting of the International Alliance for Interoperability.  This document hopes to jump-start the discussion by:

· Proposing goals for a cost elements design for FM within the IFC.

· Suggesting use cases for applying these elements which will imply additions to the IFC process definitions and object model.

· Over viewing existing IFC and aecXML work on which this process and model work can build.

· Pointing out requirements suggested by the FM use cases, which are not met by the current underlying IFC process and object set.

1.2 Rationale

Businesses are frenetically reinventing themselves by using the Web, XML, and new information technologies to drive productivity gains.  The most successful companies promote a free-flow of information between departments, divisions, offices, and sites; and between themselves and their contractors and partners.  In the electronic economy, corporations are moving at a rapid clip to describe transmissible forms for parts catalogs, transactions, purchase orders, approvals, supply chains, and fulfillment schedules.  

However, without transparent access to the costs associated with the underlying facility and infrastructure that support these businesses, corporations will be unable to plan for one of the biggest components of their success or failure.  Warehousing costs, price spikes in office space rental, asset acquisition and disposal costs, or bad estimates on the total operation costs of the facility can rapidly throw off a fine-tuned business plan and negate any other automation gains the business has made.  Not being able to quantify and communicate facility costs will slow a corporation's entry into the new economy.

Moreover, whether your company's budgets include funds for systems furniture, phones, computers, replacement boilers, new drill presses, or capital building improvements; a large part of your company's actual purchasing happens through the mechanics and procedures executed by your FM department.  Not being able to forecast or smoothly pipeline these orders impacts your ability to execute and is another source of drag on a business plan that otherwise looks fine on paper.

To fill the need, this IAI project intends to define a process for quantifying, capturing, and communicating FM costs transactions so that your facility and infrastructure can be brought into lock-step with your execution plans. 

While many firms and applications are working with XML and messaging solutions for their own specific purposes, there is a strong case for starting this kind of work from the IFC definitions:

· The IAI is currently reworking the resource layers of the IFC model into basic schema that can be used as the elemental language for more specific B2B applications.  Having this body of work available gives a tremendous head start to any firm building their own interoperable applications.

· Additionally, the IFC definitions are, by design, independent of proprietary databases and application-specific formats.  This generic approach has decided advantages over incompatible, application-specific XML messages when it comes to information that gains in value as is gets more widely distributed.

· Further, while information sharing is key, information security remains an issue.  By defining cost categories for benchmarking facilities in a common set of apples-to-apples terms, you can communicate useful aggregate information and descriptions of your immediate needs without having to release the details on which these cost figures are based -- details which may reveal more of your business strategy than you would desire.

· And perhaps most importantly, by moving to an IFC-based schema, you don't just start sharing message information, you build a shared database of knowledge about your business and the way the facility runs.  It is the difference between owning a mass of scattered e-mails or an indexed, integrated document about your business practices and your facility.  In the near-future, it may be the difference between those corporations that can deliver quick, coherent results and those that find themselves scrambling to keep up with more nimble and better informed competitors.

1.3 Project Team

1.4 Scope of Work

1.5 Resources Required / Committed

	Member Company Resources
	Required Days
	Market Value
	
	Days Committed
	Resource shortfall

	Requirements definition
	
	
	
	
	

	AEC process definition
	
	
	
	
	

	Usage scenaria 
	
	
	
	
	

	Model requirements analysis
	
	
	
	
	

	Model design 
	
	
	
	
	

	Object Model development 
	
	
	
	
	

	Integration (w/ tech.Support)
	
	
	
	
	

	Design and Implementation validation
	
	
	
	
	

	Model validation case development
	
	
	
	
	

	Review/feedback on implementations
	
	
	
	
	

	Project Management
	
	
	
	
	

	Project management and administration
	
	
	
	
	

	Travel and Meetings
	
	
	
	
	

	Total Member Company Resources
	
	
	
	
	

	Model/Specification development support
	
	
	
	
	

	Technical support
	
	
	
	
	

	Project management
	
	
	
	
	

	Publication and Administration
	
	
	
	
	

	Equipment and software
	
	
	
	
	

	Travel and subsistence
	
	
	
	
	

	Total Project Support
	
	
	
	
	

	
	
	
	
	
	

	Total for Project
	
	
	
	
	


Goals

Suggested sets of goals for the FM-8 CAFE project are to:

· Assemble a set of use cases that represent how costs are collected and processed in facility management.

· Prioritize the use cases to identify those that will have the largest practical impact if implemented in the IFC.

· Distill the use cases into formal process definitions.

· Develop a list of suggested changes to the Resource Layer of the IFC to support these new process definitions.

· Develop a set of objects to be added to the IfcFacilitiesMgmtDomain layer of the IFC object model.

This document aims to give some background to begin each of these discussions.

2 Use Cases

2.1 Scope

Facility management covers a broad range of disciplines.  If you ask a real estate portfolio manager and maintenance manager, "What is a cost and how do you track it?" you will get two widely different answers.  Both impact the overall facility cost model, but the framework that integrates them is not straightforward.

The problem is further complicated by the fact that facilities are often managed over a long time and over large distances.  As for time, cost values must reflect not only factors such as inflation and changes in market value, but also business issues such as the cost of money over time.  As for distance, global facilities efforts integrate results from many countries, making it critical to track not only currency conversion but also currency fluctuations.  

Costs can also be prorated by a number of different categories.  Space and lease costs may be prorated by occupied area; common facilities may be charged back to divisions and departments by headcount; property costs may be incurred monthly but prorated annually to get an accurate picture of the performance of that property.

The intent of listing the use cases below is not to be able to accommodate them all but rather to be able to prioritize them down to a scope with an actionable focus.  The IFC model will derive a greater value in having a narrow scope with broad applicability rather than a larger object model that, in the end, can only be used by a few systems.

2.2 Typical Use Cases

Different FM disciplines have different notions of costs and accounts.  Below are a series of use cases that illustrate the diversity.

Real Property Management

· Record real estate purchase values, market values, and book values of property.

· Calculate a financial performance abstract for a property.  Break out income and break down utilities, operating expenses, taxes and other expenses.

· Perform a buy-versus-lease analysis including cost of money for any purchase, appreciation of property value, and cost of future lease escalations.

· Generate a depreciation log for a particular closing date for property assets. Show accumulated depreciation, current value, and depreciation expense. 

· Show budget variance, by budget category and quarter, for a property.

· Manage a list of capital projects.  Prioritize the list first by safety issues and regulatory compliance, next by required maintenance (e.g. re-roofing), next by improvements.  Compare the list to this year’s construction budget.

Lease Management

· Record base rent and escalations.

· Compare two potential leases on an apples-to-apples basis prorating operating expenses, utility costs, and lease expenses.

· Track retail leases, in which lease costs include a percentage of gross receipts.

· Charge back lease costs, such as taxes and operations costs.  Roll them up to the property level, then prorate them to tenants based on proportional space use.  Break down each cost as a line item on the invoice.

· Credit a lease with a received partial payment.

· Show monthly rent currently lost due to vacancies.

· Total lease commitment costs for the company as a whole. 

· Compare my lease costs per square foot against industry benchmarks for similar types of space.

Space Management

· Estimate increase space costs for the master plan assuming the company continues to grow at 15% per year.  Cost different types of space at different rates.

· Charge backspace use to internal divisions.  Use a different rate for "A" and "B" space.

· Charge back hospital space use to insurance carrier based on proportional use.

Asset Management

· Record furniture and equipment cost for insurance replacement purposes.

· Generate a GL upload for furniture and equipment depreciation.

· Purchase a computer, telephone, desk chair, and lamp for a new hire.

· Estimate cost of moves including IT time and down time.

Operations Management

· Show projected operating costs for the coming year.

· Pay invoices for regular services under contract: housekeeping, grounds, snow removal, security services.

· Pay invoice for an on demand service (e.g. visit from outside electrical contractor) and charge it to the appropriate budget.

2.3 Process Definitions

The use cases point out that the whole of costs and accounting in facility management is too broad a topic for one project.  A suggestion is to formalize those use cases that will have the most desirable result on the IFC classes.  A possibility is to focus on those uses that most tend to span different applications:

· Property Costs.  Recording and classifying (but not calculating) property costs.  This is a key topic for interoperability as your costs will often come from several sources (utility bills, estimates of in-house maintenance costs, ERP systems).  Your method of costing will also vary between different countries in which you have holdings.  Yet all cost results need to be integrated into one, apples-to-apples picture to be of use for effective strategic planning.

· Ad-Hoc FM Purchases.   Initiating, approving, and transmitting purchasing transactions.  This is another opportune topic for interoperability, since the purchase by definition must be transmitting between different companies.  This topic can make best use of some of the current work in the aecXML domain.   It also provides a foundation for resolving some generic issues; such as how an individual transaction (purchase of a desk chair) refers to specs from construction (the furniture standard) and how the item when received gets checked into the system (in this case into the furniture and asset inventory).  It was determined during the San Diego FM Domain Meeting, February 7-9, 2001, that this scope will be addressed at a later date.  

The following diagrams are the results of the San Diego FM Domain Meeting, February 7-9, 2001.  They represent the beginning definition required for the CAFÉ Project Scope and how Real Property Costs fit within the existing IAI IFC Classes.
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The CAFÉ Standard Costs Metric Report Elements diagram gives an overview of the cost elements required within a  FM System to report the Total Operating and Ownership Costs.  And ultimately rolling up costs of Occupancy.
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As a result of the San Diego FM Domain CAFÉ Meeting, February 7-9, 2001:

It was determined that there are two main categories that the Real Property Costs can be divided into:  Cost of Ownership and Operating Costs.

 Note:  If you have janitors on staff it is important that the $$ go into Cleaning, not into a category of Labor.  There is no labor category.  What we want is a listing of the spending by what it is for -- not what type of resource was spent doing it.

	Category
	Account
	Comments

	Cost of Ownership
	Depreciation - Building
	Building structure and infrastructure 

	
	Depreciation - Tenant improvements
	Most all interior build out including HVAC distribution, etc

	
	Depreciation - Furniture & equipment 
	Furniture and any other capitalizable items - different from TI by the fact that it is movable.)

	
	Depreciation - Land and improvements
	Most land is not depreciable but systems like sewers, etc can be

	
	
	

	
	
	

	
	Rent
	Payments to landlords for use of their bldg, compensates him for his capital and other items

	
	Rent subsidies
	IF applicable

	
	Escalations
	Base amounts and /or increases over the base amounts for costs.

	
	Property Taxes
	Self explanatory

	
	Insurance
	Property and liability

	
	Projects
	Expense portion of tenant improvement and bldg maintenance projects such as roof repair, carpet replacement, project management, etc.

	
	
	

	Operating Costs
	Utilities - Gas & Electric& Oil
	As purchased from suppliers

	
	Utilities - Water
	Including sewage expense if separate

	
	Use taxes
	Such as inventory taxes which may increase the cost of operation

	
	Cleaning and Basic trash
	Janitorial and refuse removal, includes floor stripping etc

	
	Repair and Maintenance
	Repair, other maintenance such as HVAC support

	
	Grounds and Roads
	Paving, landscaping maintenance, snow removal

	
	Security
	Security and fire systems, guards

	
	Environmental Health & Safety
	Environmental cleanup, prevention, safety prevention and costs

	
	Administration
	Property manager and allocations from Department level


3 Related Work

Once the process definitions are finished, the object modeling work will need to integrate these processes into the other projects that are underway in the IAI and build on existing classes.  Below is an overview of related cost work.

3.1 aecXML

There are two aecXML projects related to this one.  The focus of these projects is representative of the goal of aecXML to be a medium of information transfer between applications and platforms (as opposed to the IFC, which aims to be a complete repository of AEC information).

· The Project Management working group is working on “Contract" and "Application for Payment" documents.

· The Common Object Schema (COS) working group is developing common element types that can be used across multiple disciplines, e.g. Company, Owner, Project, Purchase Orders, etc.  As a reference, below is a list of the aecXML elements defined in the v90b definition.

	Non AEC Elements
	Non AEC Elements
	AEC-Specific Elements
	Reference Objects

	Assembly
	Keyword
	Building Component
	Building Component Ref

	Assembly Cost
	Material
	Contract Summary
	Document Set Ref

	Assembly Price
	Name
	Document Set
	Estimate Ref

	Ball In Court
	Owner
	Extended
	Maintenance Ref

	Category
	Participant
	Estimate Type
	Manufacturer Ref

	Classification
	Person Type
	Maintenance Type
	Organization Ref

	CM Consultant
	Person Or Company
	Manufacturer Type
	Professional Service Ref

	Company
	Performance Data
	Organization Type
	Project Ref

	Contact Information
	Phone
	Professional Service
	Schedule Ref

	Cost
	Postal Address
	Project Name
	Software Ref

	Custom Item
	Quantity
	Project Number
	Supplier Ref

	Description
	Resource
	Project
	

	Designation Data
	State
	Project Status
	

	Discrete Item
	Task
	Schedule
	

	Document
	To or From
	Software
	

	Email
	Unit Cost
	Supplier
	

	Equipment
	Unit Price
	
	

	General Contractor
	Units of Measure
	
	


3.2 IFC Classes

The IFC objects have a rich set of objects for recording costs and the item, person, or group to which they belong.  Below is a selected list of objects that have an immediate bearing on FM costs and accounts.

3.2.1 IFC Class Objects

Resource Layer -- General

· IfcActorRole – a person or organization that performs a tasks.

· IfcOrganization –  structured grouping with a corporate identity

· IfcOrganizationRelationship

· IfcPerson

· IfcPersonAndOrganization – ID of a person within an organization.

· IfcApproval – approval of a plan, a change order, a purchase, etc.  States include approved, processed, on-hold, submitted, etc.

· IfcCoordinatedUniversalTime – relates a local  time to a coordinated universal time by a time zone offset.

Resource Layer – IfcCostResource

· IfcCostValue – cost to be paid.

· IfcCostValueRelationship – relationship between costs for aggregation as sub-components of another cost.

· IfcCostModifier – Discount, time penalty, adjustment, etc. attached to a cost to modify its value.

· IfcCostModifierValue – Value of cot modifier.

· IfcCostQuantity – quantities that may be applied to costs.

· IfcMonetaryUnit –defines currency for money.

· IfcMonetaryMeasure – actual cost value.

· IfcConversionBasedUnit – a unit intrinsically defined by the type of units the value is measured in (e.g. English pounds) which can be converted to different units (e.g. Euros) based on the proper factor.

Core Layer

· IfcBuilding

· IfcBuildingStorey

· IfcSite

· IfcEquipmentElement

· IfcFurnishingElement

· IfcRelSpaceBoundary – defines the boundaries of a space.

· IfcSpace – an actual or theoretical space defined to support a given purpose.

Interoperability Layer

· IfcAsset – an element which has a financial value and against which maintenance actions are recorded.
· IfcInventory – an inventory list of spaces, furniture, or equipment.
· IfcFurniture – subtype of furnishing element, which adds inventory information.
· IfcSystemFurnitureElement – an element of systems furniture.
· IfcManufacturerInformation
Interoperability Layer

· IfcCompartment – a grouping of spaces to support a given purpose.

· IfcOccupant – Owner, tenant, or lessee for the given space, zone, or building.

· IfcRelOccupiesSpace

· IfcSpaceProgram – the architectural program.

· IfcEquipmentStandard

· IfcFurnitureStandard

· IfcBudget – a cost amount available for projects.

· IfcCost – a cost with context information.  This context information is key for expressing the accuracy of data (e.g. average operating costs based on those costs logged as of mm/dd/yy) or the source of the cost (e.g. result of proportional proration of $$$ property tax for nnnn sqft of rentable space of a total of mmmm sqft.) 

· IfcCostSchedule – a list of costs elements for estimates and budgets.  Has ValidToDate and ValidFromDate data to represent the timeframe over which a cost schedule is valid.

· IfcProjectOrder – the authorization to start  a project.

· IfcPurchaseOrder – The authorization, shipping information, and required date for a list of cost elements (represented by an IfcCostSchedule).

· IfcWorkOrder – description and authorization to perform construction or maintenance work.  Includes start and end time, and cost estimates.

3.2.2 Cost Object Details

Looking at the definitions for several specific entities gives an idea of how the cost objects are structured.

ENTITY IfcCost  

     SUBTYPE OF (  IfcControl);  

     ContextDescription   :   IfcLabel;  

     ElementCost     :   OPTIONAL IfcCostValue;  

     ExtensionCost   :   OPTIONAL IfcCostValue;  

     CostUse         :   IfcCostUseEnum;  

     PreparedOn      :   OPTIONAL IfcCalendarDate;  

     Quantities      :   OPTIONAL LIST [1:?] OF UNIQUE IfcCostQuantity;  

     CostType        :   IfcLabel;  

 INVERSE  

     CostSchedule   :   IfcCostSchedule FOR CostElements;  

 ...  

END_ENTITY;  

ENTITY IfcCostValue;  

     BaseCostValue  :   OPTIONAL IfcMonetaryMeasure;  cost without modifiers

     FinalCostValue :   OPTIONAL IfcMonetaryMeasure;  cost with application of modifiers

     Currency       :   OPTIONAL IfcCurrencyEnum;     

     UnitCostBasis  :   OPTIONAL IfcMeasureWithUnit;  

     CostType       :   OPTIONAL IfcLabel;  

     CostDate       :   OPTIONAL IfcCalendarDate;  

     CostModifiers  :   OPTIONAL LIST [1:?] OF UNIQUE IfcCostModifier;  

 INVERSE  

;  value of all subcomponents

     ValueOfComponents  :   SET [0:1] OF IfcCostValueRelationship FOR ComponentOf

     IsComponentIn      :   SET OF IfcCostValueRelationship FOR CostComponents;  

     CostsReferenced    :   SET OF IfcReferencesCostDocument FOR ReferencingCosts

;  document file (quote, estimate, etc0)

 WHERE  

 WR1   :   EXISTS(BaseCostValue) OR EXISTS(FinalCostValue) OR EXISTS(ValueOfComponents[1]);  

END_ENTITY;  

ENTITY IfcCostQuantity;  

     BaseQuantity    :   OPTIONAL IfcMeasureWithUnit;       ; measured value

     FinalQuantity   :   OPTIONAL IfcMeasureWithUnit;       ; value used in price calc

     WasteFactor     :   OPTIONAL IfcPositiveRatioMeasure;  ; extra for cutting and wastage

     RoundOffIncrement   :   IfcReal;                       ; lot size

     RoundOffBasis   :   IfcQuantityRoundOffBasisEnum;  

END_ENTITY;  

4 Requirements for FM Cost Elements

Regardless of process definitions chosen, the FM cost elements have some characteristics that may not be easily accommodated in the current IFC model and would be topics for extending the object model.  Examples of the types of needs are below.

Cost Responsibility and Accounts Issues

Costs are applied to several entities that are not part of the current model.  These are either facilities designations (e.g. properties) by which the impact of costs are understood or accounting designations (e.g. accounts) by which costs are formally tracked.

· Properties.  Need the notion of property as an element to associate physical items (sites, parcel,s buildings, leasehold improvements), descriptive information (e.g. distance to nearest airport, highway) ownership information (does the corporation own the space or lease it or both), and actual and expected expenses and revenues.

· Parcels.   Need the notion of parcel to connect the tax implications of a property as registered with the government to the property element.  The relationship is not always one-to-one.

· Leases.  Need the notion of lease to track the agreement between two parties, lease responsibilities, rent and escalation agreements, and actual and projected costs and revenues.

· Suites.  Suites are a specialization of space that includes a lease assignment.

· Accounts.  Corporations often track costs by accounts that do not map onto physical items (e.g. properties, buildings) or organizational units (e.g. departments, divisions) in a straightforward way.  Departments may bill facility costs to different accounts based on whether they are overhead or line.  Organizational hierarchies may be reorganized, but the accounts stay the same for recording purposes.

· Space and Organizational Hierarchies.  While you can assemble space objects (e.g. IfcSpaces, IfcBuildingStorey, IfcBuilding, IfcSite) and organizations (e.g. IfcOrganizations) into implicit hierarchies, this is now the responsibility of the application and may need to be institutionalized in the object model to eliminate duplication of work (as many operations use these hierarchies for roll-up, charge back, etc.), allow applications to centralize the logic of working with a hierarchy, and abstract the behavior each level of the hierarchy is required to support so they can be programmed in a generalized fashion.

Cost Classification Issues

· Cost Hierarchy.  IfcCostValues have a CostType, however this is a label rather than an object, and a hierarchy of cost values would need to be institutionalized.   At the top level are income, expense, and operating expense.   Beneath this are classes of cost: cleaning, utility, taxes – property, taxes – business, depreciation or appreciation, debit service.  Beneath this are the detailed classifications, e.g. under Insurance you might have separate categories for earthquake, fire, flood, liability, mortgage, and property.

· Cost Behaviors.  Costs have certain behaviors (rollups, proration, charge back, monthly average, projection, depreciation, NPV) and agreements (e.g. leases negotiate whether to prorate certain costs to tenants on a per-lease basis) which are best formalized as objects that can be referenced and that can encapsulate behavior rather than left to the application.

· Planned versus Actual Cost Data.  Much of IFC was designed from the standpoint of collecting estimate data and tracking expenses against the estimate.   In theory, planned versus actual, current versus historical data could be described by the same set of cost objects.  In practice, costs that are actually incurred (and can only be changed by issuing another transaction against the same account) have different procedural requirements (may need to integrate with a double-entry bookkeeping system or be tracked against multiple accounts), security requirements (cannot be changed by most uses), and tracking requirements (need to be kept in a ledger separate from the purchase order).    Different types of costs may have an informal relationship to accounts (show me the total projected maintenance cost for this account) and a formal relationship (record this cost as a completed transaction).

Cost Context Issues

· Currency.  Costs in IFC have an associated currency of origin and date, which accurately records the costs.  However, costs must be viewed in several currencies simultaneously, any cost in another currency must be converted at the current market rate.   This implies the need for a conversion table as part of the cost structure.  

· Time.  One type of cost behavior that is key to the actual value of a cost object is how to view it in the context of the time at which it was recorded.  IfcCostValues have a CostDate to record the calendar date itself.  However, similar to the currency conversion, some costs – like property values – are really best viewed through a conversion that encapsulates information about the market rate (e.g. inflation, rate of appreciation of property values) and the cost model for that entity (e.g. mortgage interest).  If this type of view of the data is considered in the base object model, it greatly simplifies the application, and reduces the number of cost fields you’re tempted to add to higher-level objects (e.g. properties, buildings) to simply record the result of calculations (present market value calculated as of mm/dd/yy).  One way of approaching this is to define a set of sub-classes to IfcCostModifier.  
· Universal Time Stamping.  IfcCostValues may need a Cost Time to record the universal time at which a transaction occurred (e.g. purchases in Korea are already happening tomorrow).   Otherwise, it may not be possible to agree on closing dates for accounts that record global costs.
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