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This overview document describes the conceptual underpinnings of the Integrated
Business Statistics Program and explains how program components facilitate a
more integrated approach to economic surveying at Statistics Canada.
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1. INTRODUCTION AND BACKGROUND

In 2010, Statistics Canada launched the Corporate Business Architecture
(CBA) initiative. At the time, there were growing financial pressures in the
organization which led to a thorough review of business methods, statistical
processes, and systems infrastructure. The main objectives were to identify
opportunities for efficiencies, determine methods for enhancing quality
assurance, and finding ways to improve responsiveness in the delivery of
statistical programs.

The work resulted in numerous recommendations including the development
and mandatory use of shared and generic corporate services for collecting,
processing, storing and disseminating statistical information. To achieve the
goals identified, Statistics Canada initiated several projects including a major
transformation project for its economic statistics surveys, the Integrated
Business Statistics Program (IBSP).

The IBSP provides a standardized framework for economic surveys conducted
at Statistics Canada. IBSP surveys use Statistics Canada’s Business Register
as a common frame. Questionnaires are based on harmonized concepts and
content. And surveys share common sampling, collection and processing
methodologies that are driven by metadata. In addition, common tools are in
place to edit, correct, and analyse data.

Although the IBSP was an ambitious undertaking, the new program was not
developed from scratch. In fact, it is a continuation of an effort to build a
harmonized business surveying approach that began in the late 1990s with the
Unified Enterprise Statistics (UES) program'. The UES program originally
covered seven pilot surveys and gradually expanded to include sixty annual
business surveys in the agriculture, manufacturing, trade and services sectors.
But, over time, the UES systems infrastructure became antiquated.
Substantial resources were required for systems maintenance and the model
could not easily adapt to changing requirements. Thus, it was an opportune
time to redesign the model and implement CBA principles.

! Refer to Brodeur et al. paper in references.
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Under IBSP, the business surveying infrastructure has been completely
redeveloped and new innovative methodologies and processes have been
introduced to improve upon the UES model. Many of these innovations
resolve longstanding shortcomings of the UES, including implementing a
system that has flexibility to adapt to new requirements. By 2016, the majority
of Statistics Canada’s economic surveys will be incorporated into the IBSP
model.

This overview document describes various aspects of the IBSP and is intended
to serve as an introduction to the model for current and future staff. It is one
component of a comprehensive learning framework that includes detailed
documentation describing methods and processes, user manuals that
accompany tools, documents describing editing and analytic strategies, and
classroom training sessions that afford staff the opportunity to work with IBSP
tools and systems in a training environment before being asked to do so in
production.

2. IBSP OBJECTIVES AND GUIDING PRINCIPLES

In constructing the IBSP model, the team focused on six core objectives.
These were:

® improving data quality by applying standardised methods and

processes, implementing harmonised content, and facilitating coherence

analysis;

reducing response burden;

modernizing data processing infrastructure;

integrating the majority of economic surveys into the new model;

simplifying and standardizing processes to reduce learning curves and

improve timeliness;

¢ reducing ongoing costs associated with operational aspects of surveys to
realize efficiencies.

To attain these objectives, survey programs had to adapt to specific
requirements of the IBSP model, but at the same time, the model had to be
designed with flexibility to respond to unique program requirements.
Achieving the right balance between developing a standardized, coherent
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model, while retaining flexibility for program specific requirements was the
greatest challenge faced in implementing IBSP.

Common features of IBSP surveys that promote operational efficiency
include:

full use of the Business Register as the frame;

use of electronic questionnaires as the principal mode of collection;
active collection management based on quality indicators;
implementation of a common editing strategy;

applying standardized metadata for questionnaire development,
sampling, edit and imputation, allocation and estimation processes;
e shared governance across operational and subject matter divisions
including change management.

IBSP surveys use these common features, but there are many variants to
accommodate survey specific requirements. For example, the model is
designed with flexibility to process surveys with different frequencies,
including monthlies, quarterlies and annuals. And with different coverage,
such as economy wide surveys, industry based surveys and activity based
surveys.

3. CORNERSTONES OF AN INTEGRATED INFRASTRUCTURE
SYSTEM

From its inception, the IBSP vision was to build a scalable and efficient
business surveying infrastructure. In terms of scalability, the system was
designed to incorporate a myriad of different surveys while minimizing
processing constraints. For example, the system can process data
simultaneously for multiple surveys, something that was not possible in the
UES.

The system was also designed so that changes to requirements, including
adding new surveys or changing specifications for existing surveys, could be
implemented without putting inordinate strain on processing staff. Scalability
and efficiency were achieved by designing a system that is driven by
metadata. In the integrated metadata IBSP system, all processes can be run
systematically without manual interventions to transform files as a survey
progresses from one process to the next.

4
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a) Metadata driven model

Statistics Canada has a long history of developing corporate metadata
repositories for managing publications, services, and statistical holdings.
However, relatively few survey programs have well developed metadata
repositories for managing survey operations. The UES program did
implement a metadata system that housed processing edits along with variable
cell numbers and cell descriptions. For IBSP, this metadata framework has
been expanded to cover all aspects of survey processing”. This approach
increases efficiency, robustness, and responsiveness in delivering processing
services for IBSP programs.

In the IBSP model, metadata are stored in easily modifiable tables that are
used to drive systems programs. This is a departure from the UES model
where metadata were often hard coded into programs. IBSP systems
programs simply access information from metadata tables to direct their
execution.

A key advantage of the IBSP metadata driven system is that changes required
as program needs evolve can be accommodated by modifying metadata, rather
than by rewriting system code. This provides more control for the processing
team and more flexibility for users.

According to metadata management guidelines, metadata should be active,
created for a purpose and used in downstream processes. While the ‘no data
without metadata’ principle is often applied to final data output in the form of
descriptive metadata, this is also true for processing, especially in the IBSP.
When a variable is created, it is tagged with descriptive elements such as a
name and an origin but metadata will also indicate how validation, editing and
imputation must be done, and will track the variable’s passage through the
various processing steps.

Users will have a single point of entry into the IBSP, since metadata will be
integrated into every processing step, and their management along with the
processes they direct will naturally form components of the same seamless
portal. This integration enables the system to instantly check that run
conditions are met. For example, if a user chooses to execute a process, the
interface can prompt the user to input the necessary metadata and ensure that
other prerequisites are in place. Inputs can then be validated automatically,

* Refer to Hostetter paper in references.
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and as a result, the system would either stop to give a warning or allow the
user to proceed with subsequent steps. The metadata interface approach does
not require the user to deal with multiple applications and does not require
knowledge about the order of the various steps necessary to run processing.

While the efficiency goal of a metadata driven system is to minimize rework
and facilitate reuse, improving quality and coherence is an equally important
outcome. The integration of metadata in processing operations facilitates
automatic coherence checks. Data integrity rules are enforced through the
system’s database to ensure the quality of inputs. Metadata also generates
invaluable management information to aid in monitoring progress, thereby
improving the overall quality of survey processing.

b) Building an integrated infrastructure

The IBSP infrastructure’s core components are the suite of generic services
required to perform sampling (G-SAM), edit and imputation (BANFF),
estimation (G-EST), confidentiality (G-CONFID) and dissemination (G-
EXPORT). In addition, a number of repositories for the different types of data,
paradata and metadata that are used throughout the process act as Data Service
Centres.

The main Data Service Centres are: the Business Register which serves as the
frame, Tax warehouse which contains all tax files; the Integrated Metadata
Base (IMDB) which contains metadata related to content; the IBSP data mart
which contains all data processing files; and the Collection warehouse which
contains raw data from respondents.

The integration of generic services is facilitated by using the Enterprise
Architecture Integration Platform (EAIP) which allows seamless data
transformations between core business services including:

¢ Business Register data services, Tax data services, IMDB metadata and,
in the future, Collection data;
¢ Generic services for data processing (G-SAM, BANFF, G-EST).

One important benefit from adopting EAIP is that a modification to a data
service by any given data service center will not force the IBSP to adapt its
interfaces to accommodate the change. This promotes stability within the
system and improves reliability.
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The diagram (Figure 1) illustrates that data services are connected directly to
EAIP. The technology then allows all connected parties to access requisite
data files or processing services.

Figure 1: IBSP Infrastructure
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The IBSP Technology Architecture (IBSP TA) supports the integrated
infrastructure. It is based on the logical software and hardware capabilities
required to support deployment of business, data, and application services.
This includes IT infrastructure, middleware, networks, communications,
processing, and standards.

The IBSP TA represents a formal description of the IBSP system, the structure
of components, their interrelationships, and the principles and guidelines
governing their design and evolution over time. It also includes the major
integration components with which the new system needs to interact and how
the architecture will be implemented to accommodate these significant
external components.
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The IBSP TA delivers a metadata driven system heavily integrated with core
Statistics Canada data services. Key attributes include:

e Scalability / Maintainability / Extensibility

-layered architecture
-service oriented architecture and EAIP
-object oriented architecture

e Security
-security groups based on roles
-authentication through user account login
-auditing mechanism to track user activities
-no direct access to database tables

e Usability
-iterative architecture
-service oriented architecture

¢ Performance / Availability / Reliability

-enterprise architecture, EAIP
-corporate infrastructure services
-corporate hosting services

¢) Information management functionality

Applying sound management principles to statistical holdings is an integral
component of Statistics Canada’s work to provide Canadians with access to a
trusted source of information. For IBSP, the integrated infrastructure is
designed to facilitate management of data holdings based on both legislative
requirements and Statistics Canada’s information management directives.

One key aspect of information management is to maintain documentation that
provides context for micro data and aggregate data files. This includes data
dictionaries, definitions of concepts, and other supporting documents that are
required by users who need to understand strengths, limitations and intended
uses of the information. The level of documentation can vary, depending on
the long term value assigned to information holdings. For IBSP, the bulk of
documentation required to meet information management objectives will be
created, maintained and retained in either the metadata framework or the IBSP
data mart where files reside. Users will be able to access data files and
associated metadata using standardized tools.

8
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Another important aspect of information management is the application of
retention rules to information holdings, and the deletion of information that
has no business value. For IBSP, metadata identifying retention periods will
be incorporated into data files to facilitate their management. Files no longer
required will be overwritten or deleted via automated processes.

4. A COMMON FRAME - THE BUSINESS REGISTER

The Business Register (BR) is the common frame for all surveys using the
IBSP model. The BR is a data service centre updated through a number of
sources including administrative data files, feedback received from conducting
Statistics Canada business surveys, and profiling activities including direct
contact with companies to obtain information about their operations and
Internet research findings. Using the BR will ensure quality, while avoiding
overlap between surveys and minimizing response burden to the greatest
extent possible.

The BR identifies all businesses operating in Canada and foreign businesses
that have links to Canadian companies. It includes information about how
businesses are organized, the industries they operate in, their size in terms of
revenues earned and number of employees, and their location.

The vast majority of businesses on the BR are referred to as simple businesses
in that they have one operating entity and are classified to one industry and
one geographic region. These simple businesses account for 99% of all
businesses on the BR. Complex businesses, i.e., businesses that have more
than one operating entity are small in number, 1% of the total, but they
account for approximately 50% of revenues generated. The structure of
complex businesses is mainly updated through profiling and survey feedback.
Administrative data are also used but these data are often not available at the
level required to update the full structure of complex business.

There are four statistical attributes that are derived for each business on the
BR. The highest level is the statistical enterprise which often corresponds to a
legal unit, but for some very complex businesses, it may consist of a family of
legal units. The next level in the structure is the statistical company, which is
the lowest level where investment can be measured. Operating profit can also
be calculated at this level, and assets and liabilities can be measured.
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Below the company is the statistical establishment, which in most cases is
equivalent to a profit centre. At this level, the value of output, the cost of
inputs, and labour can be measured. Finally, the statistical location is the
lowest level entity. Employment and/or revenue data are available at this
level.

IBSP surveys will target different levels in the business structure depending
on their requirements. For example, for surveys measuring assets and
liabilities, the statistical enterprise or company will be targeted. By contrast,
many production surveys will target the statistical establishment or location
since these levels provide the most detailed view of the industrial and
geographic distribution of economic activity in Canada.

a) Source of data for allocation

To produce economic data at the most detailed level of a business’s structure,
which is a requirement for compiling national accounts, an allocation process
1s sometimes required. In general, the process takes administrative or survey
data that is only available at the statistical company or enterprise level, and
allocates the data to the business’s various establishments and locations, so
that provincial/territorial statistical distributions can be created. Over time,
programs developed their own allocation methods to meet specific needs and
allocation processes became diverse.

In moving towards standardised processes and methods under IBSP,
allocation strategies were reviewed and a common method was developed and
implemented. Benefits from adopting a single allocation methodology include
improved coherence of survey and administrative data, and a more simplified
integration of the allocation method into survey processing.

Because of its status as a centralized tool, its accessibility and its extensive use
within the organization, it was decided that the BR would be the best place to
store the allocation variables, which are know as allocation factors. The
information used to derive the allocation factors comes in general from two
main sources: profile variables on the BR; and administrative data from the
Canada Revenue Agency T4 Supplemental file, which provides the
distribution of salaries by province and territory. Together, these data are used
to compile two sets of factors: revenue factors and employment factors. They
show, respectively, the share of the enterprise’s total revenue or employment
belonging to each of its operating entities.

10
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The allocation factors are first determined by using T4 data, provided the data
satisfy the following three criteria:

e they are available for the business in question as referenced by the
business number (BN);

¢ they cover all provinces and territories in which the legal entity has at
least one operating entity;

e They are more current than the profile variables that reside on the BR.

Under these conditions, the enterprise allocators are derived such that the
distribution of its employment and revenues is aligned with the
provincial/territorial distribution shown by the T4 wages and salaries data.

If the T4 data do not satisfy the above-mentioned criteria or if all the operating
entities are located in the same province or territory, the allocation factors are
calculated directly from the profile variables available on the BR. Profiling is
the process by which specialized analysts regularly survey enterprises to
ensure that the BR has an up-to-date listing of the operating entities for a
given enterprise. As part of this exercise, an estimate of the total employment
and revenues is obtained for each entity. For the most complex businesses
operating in Canada, profile data are updated frequently and, as a result, are
most likely to be used to create the BR allocation factors.

For the majority of IBSP surveys, the BR revenue allocation factor is used to
allocate financial, commodity and characteristics data in instances where
collected data encompass national operations of complex businesses. The one
exception is for the salaries and wages paid variable, where the BR
employment allocation factor is applied.

As part of Statistics Canada’s quality assurance process, the allocation factors
are reviewed and validated by subject matter analysts. During this review,
updates can occur. These updates are often based on enhanced information
available to analysts such as information from data confrontation sources.
Once validated by analysts, the allocation factors are applied and estimates are
tabulated. For IBSP programs, estimates are generally compiled at a detailed
industry level for each province/territory in Canada.

11
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The extent of allocation varies across survey programs. It will depend on: the
structure of a given industry, and specifically the number of complex
businesses in the population; the breadth of data reported by respondents; and
the collection strategy employed. For example, Statistics Canada may collect
data from businesses for their national operations, their provincial operations,
or all of their business locations. When data are collected for national
operations, the impact of allocation will be greater. By contrast if data are
separately reported for each province or territory where a business has
operations, there is no requirement to apply allocation factors to further
disaggregate the data.

The collection strategy selected by individual programs is based on output
requirements, such as the level of precision required for the various estimates
produced. Information about the collection strategy for any given industry is
made available to users when data are publicly released.

b) Source of information on commodities and activities

To improve the quality of commodity estimates and to more efficiently select
samples, survey programs identified a requirement to target businesses
producing specific commodities as well as those engaged in specific activities.
For example, in conducting a survey on capital expenditures, a more efficient
sample can be selected if there is information available on the survey frame to
flag which businesses have capital expenditures.

The BR now has capacity to retain commodity or activity information through
the additional production and size measures field. Subject matter divisions are
responsible for populating and maintaining the field. Once the information is
available, it can be used during sample selection to target businesses that will
significantly impact on the quality of commodity and/or activity estimates. For
IBSP, several programs will utilise this functionality. In fact, the phase 1
sample of the IBSP, which is described later, will be used to collect
commodity and activity information which will then be used to efficiently
select the businesses that will receive a more detailed phase 2 survey
questionnaire (see section 9).

12
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5. DEVELOPING A HARMONIZED CONTENT MODEL

Building an integrated infrastructure certainly helps in achieving operational
efficiency, but the full benefits of an integrated approach can only be obtained
by also implementing a harmonized conceptual framework. For IBSP, this
begins with the application of standards. All IBSP surveys must apply
statistical standards including:

e the North American Industrial Classification System (NAICS) to
classify the target population by industry;

e the North American Product Classification System (NAPCS) to
categorize and collect business input and output data;

e the Chart of Accounts (COA)’ as the reference taxonomy for organizing
business financial information. (e.g. revenue, expenses, assets and
liabilities).

There are a number of financial variables that are common across many
economic surveys. By harmonizing the definitions of these variables and

systematically applying standards, common content has been developed and
implemented across programs.

The IBSP content model is based on a series of generic modules that cover
common variables, and are applied to surveys without modifications from one
survey to the next. This approach plays a critical role in creating coherence
across programs and in minimizing the amount of effort required to build, test
and implement survey content.

The standardised modules are in essence a series of business survey questions
used to collect information to meet stakeholder requirements. There are
standardized modules for income statement data (revenues and expenses),
sales data by type of client, sales data by client location, and purchased service
inputs.

The objective of utilizing tax information to its full potential guided the
development of questionnaire content. Specifically, IBSP revenue and
expense variables have been mapped directly with information available on
tax files. This direct link eliminates the need for collecting financial

3Refer to Martineau (2012) paper in references.
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information from small and medium enterprises, since data for these can
easily be accessed from administrative sources.

One key issue that had to be resolved in developing financial data content was
ensuring that the conceptual needs of the Canadian System of National
Accounts are met through the use of administrative data. The COA bridges
the two sets of concepts. As part of developing the IBSP content model, the
COA was reviewed and revised to ensure that COA variables, which are
directly linked to tax concepts, meet the information requirements of national
accountants.

To add flexibility and meet specific survey requirements, subject matter staff
can customize certain modules appearing on their IBSP questionnaires. For
example, products appearing on manufacturing questionnaires will be
different from those appearing on service industry questionnaires. And some
of the standardized modules might not be required because they are not
relevant for the industry. In constructing IBSP survey questionnaires, staff
simply select relevant standardised content modules and then focus efforts on
developing industry specific content where required. This greatly reduces the
time needed to develop, implement and test new questionnaires.

6. MANAGING RESPONSE BURDEN

There is a rich history of using administrative data at Statistics Canada to
reduce response burden. In fact, under the UES business survey model, tax
data were used as a direct substitute for a sub-sample of sampled units and for
imputation of non-response records.

Over time, through its use, tax data imputation methods improved and the
quality of information increased which led to an even greater reliance on tax
data as a primary information source. In the transition to the IBSP model,
methods were adapted to take full advantage of tax data availability, which
will result in additional response burden reductions across survey programs.

a) Tax replacement strategy

Tax data are the backbone of financial data estimates for IBSP surveys and the
majority of sampled businesses will not be required to provide data for

14
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revenue and expense income statement modules®. By relying on administrative
data as the primary source of financial information, the IBSP questionnaires
will be more geared to measure information such as commodities produced,
business practices and other characteristics including research and
development activities and types of capital expenditure.

The use of administrative data is fully integrated in the IBSP sampling design.
For each IBSP survey, the population of interest is divided in two parts:

« the very complex enterprises (there are approximately 2,000 on the
BR) for which tax data cannot easily be used and;

« small and medium enterprises where tax data are used directly for
the vast majority of financial variables.

For the most part, large and complex enterprises will be surveyed for all the
information required, including financial and characteristic data. This is a
requirement since Statistics Canada is mandated to publish financial
information by industry and geographic region. Administrative information is
often not available at this level of detail for complex enterprises that have
significant activities in more than one industry and\or more than one province.

However, to reduce response burden for some of these very complex
enterprises, a tool was developed to allow them to report only once through a
combined questionnaire for all of their activities. The large and complex
reporting tool is described in section 7. In addition, some complex enterprises
will be tax replaced through the IBSP smart replacement strategy described
below.

For simple enterprises, sample rotation and coordination methods will be
introduced to ensure that response burden is well managed.

The sample design is complemented by estimators and associated quality
indicators that take into account the design to produce the best estimates
possible with the available data.

b) Smart replacement strategy

In the past, all large and complex businesses were exempt from tax
replacement strategies. Under the IBSP smart replacement strategy, it was

* Collection of survey income statement data will still be required for certain large and complex business and
in cases where micro data are shared with other federal departments due to tax legislation statutes.
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determined that administrative data can be used to replace survey data for
some complex businesses if the administrative data satisfy criteria including
availability, accuracy and coherence’ and if the enterprise displays a certain
degree of operational and structural stability for the most recent 3 years.

This is a major paradigm shift. IBSP surveys will only collect financial
information from large and complex businesses if the above mentioned
conditions are not met. To implement this strategy, each complex business
must be reviewed independently to determine if it is a candidate for smart
replacement.

Administrative data are evaluated through comparisons to survey data for the
three most recent survey cycles. This review includes a data accuracy
comparison, a review of the stability of the administrative data source, and a
review of the breadth of data available from the administrative source. The
coherence team in Enterprise Statistics Division is responsible for preparing
cases for review, presenting smart replacement candidates to subject matter
specialists, and implementing the strategy for selected businesses.

¢) Active collection management

Active collection management is a term used to indicate that collection efforts
are dynamically adjusted based on data already received.

The cornerstone of active collection management is the Rolling Estimates
(RE) model®. In this model, estimates are produced in an iterative fashion until
an acceptable level of quality is reached. Quality indicators for key variables
by domain of estimation and measures of impact for each unit will provide the
information necessary to determine which outstanding units need to be
followed up and which do not. In addition to collection management, the
rolling estimates also play a key role in the IBSP analytic strategy which is
described later in this paper.

> Refer to Martineau (2013) paper in references.
% Refer to Mills et al. (2013) paper in references.
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Figure 2 — The Active Collection Management process
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If all quality targets are met for a specific survey, active collection will be
closed and follow-up can be stopped; otherwise, follow-up or editing

resources will be allocated to units that are deemed influential to key estimates

and their quality. The remaining units will be run through automated

processes to produce a consistent and usable micro-data file.

Expected benefits of the Rolling Estimates model and active collection
management are an overall reduction in collection follow-up activities, thus

reducing response burden, and a more coherent strategy for targeting quality
across the different domains of estimation.

7. INCORPORATING A COHERENCE ANALYSIS FRAMEWORK

The vast majority of IBSP outputs will be integrated by the System of
National Accounts into their various frameworks (e.g., Input-Output tables)
and compared with each other by other stakeholders. Harmonizing concepts
across business surveys certainly helps to make data from various programs
more coherent, but this in itself is not sufficient. It is also extremely important
to conduct coherence analysis early in the survey processing cycle to identify

data issues, including gaps between enterprise and establishment level data,

17
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duplication across different survey programs, and instances where concepts
are not reported consistently.

In the UES model, coherence analysis generally took place at the end of the
survey cycle and often after data had already been disseminated. The process
involved comparing reported data for selected businesses across multiple
surveys and also to administrative data sources. The preliminary analysis was
conducted by Statistics Canada’s coherence team and results were shared with
staff in subject matter divisions and staff in the System of National Accounts
(SNA).

This work proved extremely valuable for identifying statistical and reporting
issues and determining solutions. However, because of the timing of the
process, it was difficult for subject matter divisions to incorporate changes
into their statistical output. Often, the data had already been released and
subject matter areas were forced to wait until planned data revision dates
before incorporating the coherence analysis results.

In the IBSP model, data will be available in processing systems almost
instantaneously allowing for coherence checks at the beginning of the survey
process, i.e., during active collection. By identifying issues early on, there is
ample opportunity to confirm information with respondents and enhance the
accuracy of reported data, thus minimizing the risk of significant revisions.

A prototype coherence analysis viewer was developed to facilitate this work.
The viewer includes data from auxiliary survey and administrative sources.
Including all available information for a given business in one easily
accessible placeholder facilitates a more thorough coherence analysis process,
and will result in higher quality data outputs.

8. LARGE AND COMPLEX ENTERPRISES - A SPECIAL CASE

The majority of business and agricultural surveys conducted by Statistics
Canada are based on samples, which means that only a subset of units in the
target population are selected to complete a questionnaire. However, since
samples are designed to attain high quality estimates while minimizing
response burden, the largest units in terms of revenues generated are always
selected. This is because the largest businesses and farms significantly impact
statistical estimates. By obtaining data from these units, it is possible to

18
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achieve quality targets while sending comparatively few questionnaires to
small and medium-sized businesses and farms.

For this strategy to be effective it is imperative that the largest firms
consistently report their information, which is a challenge since they are asked
to participate in numerous surveys. In an effort to facilitate sound reporting
and to enhance relations with these firms, Statistics Canada has developed and
implemented two programs.

a) EPM-LAOS programs

The first 1s the Enterprise Portfolio Manager Program (EPM), which is
mandated to work with Canada’s largest and most complex businesses to keep
frame profiles of their operations up to date, to negotiate reporting
arrangements, to ensure coherent data reporting across surveys, and to provide
a single point of entry to rapidly respond to concerns or issues raised by the
businesses in the program or by industry analysts.

The second program is the Large Agricultural Operations Statistics Program
(LAOS). Like the EPM program, the LAOS team is responsible for ensuring
that profiles for the largest farms in the country are up to date and reflect all
current farming operations. In addition, the team is responsible for the
collection of data from these farms including the development of customised
data reporting arrangements.

Both programs have been highly successful. The EPM program covers 330
enterprise groups which together have several thousand operations as defined
by establishments on the Business Register. Response rates consistently reach
90% for the businesses covered by this program.

The LAOS programs covers 370 enterprises which are comprised of about 800
agriculture operations that farm on 8,000 parcels of land. Response rates of
90% are generally attained.

b) Customized collection

During the past several years, both the EPM and LAOS teams have worked
extensively to develop customised reporting arrangements for several of the
units covered by their respective programs. These arrangements have been
made to address respondent concerns that the statistical information
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requirement was overly burdensome and that there was duplication across
various programs.

Since many large businesses and farms were being selected for monthly,
quarterly and annual surveys, there certainly was an argument to be made for
sharing information across programs. To achieve a reasonable compromise of
what data should be collected by each survey program, and what could be
shared across programs, the EPM\ LAOS manager generally meets with
subject matter analysts to elaborate a strategy.

Strategies developed often include the creation of a reporting spreadsheet that
incorporates essential variables to be collected. The spreadsheet approach has
helped to achieve the goal of improving relations with respondents by
reducing reporting burden and eliminating duplication. However, such
reporting strategies also have resulted in substantial manual effort to integrate
reported data into processing systems. This resource intensive work is not
integrated across programs and, as a result, coherence analysis cannot take
place early in the survey cycle. It can only be done once all programs have
incorporated the data into their systems.

Under IBSP these issues will be resolved by implementing a newly developed
customisable reporting tool. The tool will be similar to the spreadsheet tool
that is currently used for select complex reporting arrangements. However,
there will be a number of significant improvements. The tool has been
designed with metadata that will allow reported information to be seamlessly
transferred to the collection infrastructure.

This will not only save time but will reduce the potential of data capture
errors. Collection edits will be applied in a timely fashion allowing EPM and
LAOS staff to follow-up with their respondents soon after the data arrives.
And the coherence team will be able to identify and resolve issues much
earlier in the survey cycle which will improve the quality of survey estimates.

9. METHODOLOGY APPROACH

The IBSP methodological approach takes into account core IBSP objectives
including reducing response burden, maintaining quality, and maximizing the
use of administrative data. Two of the key methods implemented to meet
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these objectives are the two phase sampling approach and the calibration of
estimates to tax data sources.

a) Two-phase sampling

The two-phase sample design’ is intended to improve quality while also
minimizing response burden. IBSP surveys target variables such as the types
of commodities produced or specific activities, such as research and
development. In the UES model, sample units were selected based on NAICS
and financial variables only, which made it difficult to control for the quality
of commodity estimates. This was a shortcoming of the model since
commodity estimates are crucial inputs for compiling National Accounts.

The two-phase sampling approach involves expanding the pre-contact step
which is commonly in place for economic surveys. Specifically, the idea is to
add questions to the collection application to obtain information that can be
used later in sample selection. Examples include obtaining information about
a business’s capital expenditures, research and development activities, and the
types of commodities produced.

The aim is to produce better estimates at a lower cost for variables or sub-
populations that are not easily identifiable in the Business Register. The phase
1 collection application’s flexibility will also make it possible to include other
types of questions in current or cost-recovery surveys in accordance with
users’ needs, a key element of increasing flexibility in the IBSP model.

The decision whether to use the two-phase approach is made on a survey by
survey basis. The annual surveys of manufacturing, capital expenditures,
research and development, non-store retail trade, wholesale trade, energy and
agriculture could benefit from this approach to respond rapidly to certain
events. For example, only 40% to 60% of the 30,000 units selected in the
historic Capital Expenditure Survey sample actually report capital
expenditures. The two-phase approach will help reduce response burden and
lower costs by identifying which businesses to target with the detailed capital
expenditure questionnaire in phase 2.

After phase 1 is completed, the information collected will be processed in
preparation for phase 2 sample selection. Throughout phase 1 collection,
subject matter analysts will be able to identify updates via the Business

7 See Turmelle et al. (2013) paper and Turmelle et al. (2012) paper in references.
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Register. BSMD will incorporate the updated information to generate the
phase 2 sample.

At this stage, survey collection begins, with electronic questionnaires serving
as the main instrument. NAICS updates obtained from collection will be
available directly from the BR while data collected from survey supplements,
covering establishment locations, will be available via the IBSP warehouse.
Once validated updated information from the supplements will be input to the
BR by either the Enterprise Portfolio Management Program or the BR profile
program.

b) Calibration

The estimation strategy for IBSP takes into account the two-phase sample
design and incorporates calibration estimation to produce high quality
program estimates.

In the two-phase sample design, there are two occurrences of sample
selection. A unit can be selected during the phase 1 selection and then, if
selected, it could be selected during the phase 2 selection. Thus there are two
sampling weights, w, for phase 1 selection and w; for phase 2. However,
during estimation the two weights are combined to produce a single weight,
denoted as wy, for each unit in phase 2.

In the IBSP, a calibration estimator is then used to calibrate the estimates with
tax data totals. Calibration uses auxiliary data to produce an estimator that has
a smaller variance than non-calibrated estimators and that will benchmark to
the totals of the auxiliary data. This is achieved by using the auxiliary data to
modify the sampling weights into what are known as calibration weights. The
key point is that calibration produces a calibrated weight,iw}, that replaces the
sampling weight, wy, at the estimation step.

These calibrated weights are calculated only for take-some units. The take-all
units will remain with a weight of one. For the take-none units, tax data, or
values estimated through the use of tax data, will be aggregated and added to
the take-all and take-some components to compile the full universe estimate.
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10. STRATEGY FOR ANALYSIS AND DISSEMINATION

The IBSP model was designed to facilitate a top-down approach for data
analysis and validation. For many programs, this approach is a departure from
methods previously employed. The idea of a top down approach is to produce
and review estimates at a very early stage in the survey processing cycle and
then to direct resources to undertake work that will result in significant quality
improvements to the estimates. The IBSP top-down approach will be applied
as data are collected through active collection management, which was
described in section 6 c¢), and through the common analytic strategy.

a) Analytic strategy

The key to the new analytic approach is the production of estimates at an early
stage of survey processing. In the past, for many annual programs the first set
of estimates was only produced a few months in advance of data being
disseminated. It was only at this time that analysts would have a macro view
of their industry estimates and be in a position to compare data from
alternative sources as part of the validation process. Prior to the estimates
being produced, analysts often spent a lot of time and effort to manually
correct micro data. Although this manual work was perceived to result in
much higher quality estimates, studies indicated that some of the effort did not
impact estimates.”

By producing estimates much earlier in the process, analysts will be able to
more easily identify domains of estimation that are not coherent and can focus
efforts on these domains. This focused editing approach is sure to have a
quantifiable impact on the estimates. It may also result in timeliness gains
since some domains will not require significant manual intervention to
achieve quality targets.

To produce the rolling estimates, the IBSP system will access all available
data for each sampled unit, including reported data, historical data, and
administrative data. Non-response records will be imputed to complete the
micro-data set. Allocation and estimation will then be run without manual
intervention. Estimates will be available for review through the IBSP analytic
tool.

¥ Refer to Saint-Pierre et al. (2011) paper and Godbout et al. (2011) paper in references.
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Subject matter staff will compare aggregate estimates with auxiliary data and
expected values, based on industry knowledge, to determine if and where
further review and correction is required. A set of reports will be made

available to identify high impact records in domains which require further
review.

Figure 3: The Rolling Estimates Process

Automated Processing
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b) Integration with the System of National Accounts (SNA)

Staff working in the the SNA are key users of IBSP data. And many IBSP
processes, methods and concepts were put in place to ensure that IBSP data
can easily be integrated into the accounts.

For example, the adoption of harmonized content based on industry,
commodity and financial standards results in more coherent information that
1s designed to mesh with the SNA conceptual framework. This will result in
fewer transformations of data by SNA staff.

IBSP analytic and data access tools have been designed so that both subject
matter and SNA staff can use the same interfaces to access and analyse data
residing in the IBSP data mart. This will facilitate communications between
the two groups since both have the same window into the data and access to
all relevant information to help explain the data, such as comments from
respondents or explanatory notes added by subject matter staff.

11. GOVERNANCE MODEL

IBSP governance builds on the tried and tested structure that was successfully
used to govern the UES over many years. That said, adjustments were made to
accommodate the influx of new survey programs. With numerous new
programs, several additional meeting participants had to be incorporated into
the meeting framework.

The objective of the IBSP governance structure is to assure coherent and
transparent decision making through a series of meetings that are action
oriented. This is only achievable if staff attending meetings can represent their
programs by making decisions. It is also necessary to identify the maximum
number of participants within the various committees to ensure they can
function efficiently.

a) Committee structure

Figure 3 depicts the IBSP committee hierarchy. In total, there are eight
interconnected committees that together govern all IBSP operational activities.
Each committee has a specific mandate and decision making authority. At the
top of the hierarchy, the Program Management Team is responsible for all
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strategic decisions. It is made up of senior executives who represent numerous
subject matter and operational divisions.

Effective communications amongst the committees is paramount to keep the
IBSP running smoothly. And the change management committee is a crucial
link in the chain. It is through change management that key players are
notified of issues and risks, and are asked to participate in issue resolution.

Clear communication is particularly important when changes to processes are
required. The corporate JIRA tool has been implemented in the IBSP change
management process and is the mechanism for keeping partners abreast of
project issues and risks. But it is not just a tool to communicate information.
The JIRA change and issue management system also provides staff with the
ability to assign actions, document issues and solutions, and even escalate
issues to senior staff if required.

Figure 3: Governance structure
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b) Management information system

Surveys integrating into IBSP will benefit from having access to a multitude
of standardized reports to assess the status of processes and to determine if
operational activities are on track.

There is an integrated schedule of activities with key milestones that is
compiled and updated by staff in Enterprise Statistics Division, based on
consultations with subject matter and operational partners. The schedule is an
important component of the management information system. It is used to
ensure activities are properly aligned and to identify potential bottlenecks
when activities are not completed as forecast.

In addition to the schedule there are a series of information reports including:

e collection reports to display progress in terms of response rates and the
status of edits;

e quality assessment reports to ensure data flowing between processes are
complete and adhere to requisite levels of quality;

e edit and imputation reports that provide subject matter analysts with
information about the quality of data after the edit and imputation process;

e a series of analytic reports that are used to compare data over time and
between process iterations;

® reports to assess the sampling and estimation processes and the
soundness of rolling estimates;

e quality indicator reports that are used to help analysts focus on records
that have a high impact on estimates.

The IBSP information management system is also built with flexibility to add
or modify reports based on program requirements. It will be accessible by all
partner divisions to ensure everyone has the latest available information to
make informed decisions.
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12. CONCLUSION

The IBSP project has been challenging on many fronts, but none more so than
the effort required to negotiate the application of common generic strategies to
programs that traditionally utilized custom built solutions. A combination of
strong governance, transparency in decision making and the involvement of
partners in the development of the solutions was a successful approach.
Frequent communication at all levels and through many different channels
kept stakeholders informed and engaged in the project.

The IBSP has introduced many changes in all activities associated with
collecting data, processing data, and compiling estimates. Everything from
content review to the way the different areas involved in the work interact
with each other has been modified. Without doubt, over the next few years,
there will be a continuous need to refine as we learn more about what works
well and what needs adjusting. As in the case of the UES program, it will take
a number of years before the program will mature and reach a steady state. To
get there, the continuous engagement of all stakeholders will be key, as well
as the support of senior management.

The IBSP will provide many benefits. Updated survey methods and processes
will take advantage of the latest available systems technologies. Data will be
more coherent across programs through the application of harmonized
concepts and standardized questionnaire content, making it easier to integrate
outputs into the System of National Acconts. Response burden will be reduced
through more intensive use of administrative data. Respondents will have an
electronic reporting option and less collection follow-up will be required.
Analysis will be facillitated through the introduction of rolling estimates and
the application of common tools for validating data. And many additional
programs will benefit from being incorporated into the IBSP model.
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