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Abstract

Since the most recent 2022 IPCC World Climate report, it is more than ever evident that
meeting the goals set out in the Paris agreement in 2017 requires quick and compre-
hensive action. Building a green economy in this context can provide a more sustainable
approach to achieving economic growth within the constraints of urban areas. A closer
look at Vancouver with its strong green sector growth presents a promising example for
this effort. The article therefore showcases policies and their impact on developments
that occurred in the recent past of the cities False Creek Flats industrial area. An area that
stands out with its growing and increasingly diverse urban firm population that is facing
dynamics of residential encroachment, sky-rocketing rents and a long-standing vision for
a post-industrial city.

Leonard Kohlhas achieved his B.Sc. and M.Sc. in Spatial Planning at Technische Univer-
sitat Dortmund. His work focuses on the discourse and policies that are shaping the de-
velopment of industrial land and its socio-economic role for cities and people.

pNd 1/2023 o



Leonard Kohlhas:
Urban Industry in Vancouver's False Creek Flats

Setting the scene for urban industrial land

The United Nations Environment Program (UNEP) has provided a general roadmap
with its Green Economy Report that outlines directions and recommendations for se-
veral economic sectors. These address both a reduction in the overall output of green-
house gasses (GHG) but also champion a greater focus on social inclusiveness (UNEP
2011: 7). As these sectors and related industrial land use types provide a large share of
employment, they play a key part in transitioning to a more future-proof green economy
(UNEP 2011: 259-269). This perspective brings forward a renewed interest in growing
these sectors within cities where they can benefit from knowledge spillovers, circular eco-
nomies (ibid.), access to a large labor pool, close customer base, shorter transport rou-
tes, and other factors that enable innovation and GHG reductions (Grodach and Martin
2021: 1-4). Attempting to utilize locations in urban areas for manufacturing and similar use
types is however a deviating and contested sentiment to the well-established post-indus-
trial aims for functional separation both in and out of cities (Logue 1998: 3; Webster et al.
2014: 1). In order to better understand how to pursue such a pivot, this article examines
policies for the industrially zoned areas in the city of Vancouver, which demonstrate focus
and success in cultivating an increasing number of green economy businesses that contri-
bute to the reduction of GHG and waste (by-) products (VEC 2018: 1-7, 2014: 9).

The False Creek Flats district (FCF) serves as a learning case study from which policies
adopted for industrial land are analyzed for their contribution in accommodating a range
of manufacturers, distributors, wholesalers and other use types that are conducive to the
idea of the green economy (City of Vancouver 2015: 58; Bursey 2020: 7). Describing the
contribution of these policies then serves an answer to the question: How have the city and
region influenced the False Creek Flats firm population through policies? This in return offers
both inspiration and an entry point for others pursuing similar outcomes for an urban
industrial area.

From a German perspective, the FCF is an interesting research context since policies such
as the Leipzig Charta promote comparable initiatives under the heading of the productive
city (BMI 2020: 6-7); this policy articulation pursues similar goals regarding the creation
of a wide span of employment opportunities in urban areas (VEC 2021: 1; BMI 2020: 1). As
well, the case study is relevant to challenges induced by a strong real estate market and
zoning regulations that normally inhibit a diverse range of industrial uses types despite
the social contributions they can bring to urban areas (Cox 2022: 7; Bathen et al. 2019: 14).
The article begins with a historical overview of the policy development for the FCF; this bu-
ilds off work by Logue (1998) and highlights institutional efforts at regional and municipal
levels that have guided the development of industrially zoned land (1998). Accompanied
by this is a parallel evaluation of the business types present in the FCF at regular intervals
throughout the last 25 years. In summation the article offers an insight into how institutio-
nal efforts on a regional and municipal level have contributed to shaping industrial lands
based on firm-level activities and land use type changes observed in the case study area
of the FCF.
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Forming a research approach

In order to provide an answer to the question posed a structured approach is used. It is
formed through the selection of three methods that provide the opportunity for a data
triangulation as shown in figure 1 (Flick 2010: 281). These create three separate data sets
that are then analyzed to corroborate interpretations of the data generated and to provi-
de greater accuracy for these (ibid.: 283).

Interviews

Data Triangulation:
Development of the
False Creek Flats
Industrial Area

Analysis of issued Policy Overview + Policy
Business Licenses Narratives/Directions

Figure 1: Research Approach. Source: Author.

At first the narrative policy framework provides a structure for the policy overview of the
FCF; this is achieved by analyzing a corpus of policy documents and their respective fra-
mework elements following Jones et al. (2014). This corpus consists of policy documents
published by the city of Vancouver as well as Metro Vancouver spanning a timeline from
1990 to 2022 following definitions used by Logue (1998) as selection criteria. The overview
as a result facilitates identifying the issues at hand and the policy direction for industrial
land chosen by these institutions (Jones et al. 2014). Second, the policy overview is bro-
ken down into time intervals resulting in six reference years, which are compared using
data based on issued and georeferenced business licenses. As such, the analysis aims to
find indications that confirm the implementation and impact of specific policy directions
based on the number and type of businesses present in a case study area (Reidsma et al.
2011). Finally, interview statements from local business stakeholders and policy experts
help corroborate policy impact, outline current challenges, and provide other insights
(Kallio et al. 2016).

pNd 1/2023 43



Leonard Kohlhas:
Urban Industry in Vancouver's False Creek Flats

Policy overview and insights

For the overview the policy directions, problem context and the overarching narratives
are brought together and summarized to provide a short characterization of each period

in the overview as shown in figure 2. As a conclusion to this part the current directions for
the FCF are outlined.

Narrative Periods and Policy Directions

Spatial Constraints and Managing Growth Narrative:
1990

____—1990-1997
- new Issue: Limited (industrial) Land Supply
- new Solution: Municipal Directions and Protection for Industrial Land
_—1998-2001:
3 - new Solution: Introducing High-Tech to the False Creek Flats

oo

fe——

L Spatial Constraints and Managing Growth; Mitigation and Adaptation to

\ Climate Change Narrative:

S 2002-20XX;
\ - new Issue: Climate Change Impact
\ - new Solution: Sustainability
~—2007-2011:
e - new Solution: Municipal Green Economy
/
[

- new Solution: Regional Protection of Industrial Land

v S—2012-2017:

\ - new Solution: Green Economy Support

\ [ - new Solution: Intensification and Densification of Industrial Land
A

\/ —= 2017-20XX:

5555 - new Issue(s): Climate Emergency (and Covid-19)
- new Solution: Resilience Building and Social Inclusion
- new Solution: Med-Tech and Increasing Capacity for Local Production

Figure 2: Period Overview. Source: Author.

1990 to 2002: A narrative for spatial constraints and growth management

The first narrative in the timeline is identified based on its characteristics assigned in the
narrative policy framework. According to policy documents at this time, spatial constraints
within the Metro Vancouver region are priority issues (Metro Vancouver 1996: 7) that hin-
der potentials for urban expansion in the region (Metro Vancouver 1996: 7). This issue is
exacerbated by a 70 percent growth in population that is accurately predicted to occur by
2021 (Metro Vancouver 1996: 8, 2022). Based on this problem context, policy directions
are introduced with goals of balancing growth management needs and maintaining qua-
lity of life standards. We can also trace this first narrative in the timeline back to work by

pNd 1/2023 4



Leonard Kohlhas:
Urban Industry in Vancouver's False Creek Flats

Logue (1998: 63), which highlights aims as early as 1974 to ,ensure a post-industrial viabi-
lity of the region” through the ,protection of natural and cultural amenities” .The narrative
in this context creates urgency and justifies the pursuit of a new policy direction for urban
and industrial lands— a quality that is comparable to other cities (Grodach 2022: 6-7).

1990 to 1997 - Direction for industrial land

As a result of this narrative, a push for enhanced regional planning arrived in the early
1990s within the Creating Our Future program,; this follows up on the fundamentals of the
previously proposed 1975 Regional Plan (Metro Vancouver 1994: 10-15). Here critiques
of post-industrial sentiments build momentum (Logue 1998: 77). In 1991, these senti-
ments are recognized by the city of Vancouver as increasingly problematic as industrial
lands are gradually disappearing at the municipal level (City of Vancouver 1991: 16-17).
In particular, the role of industrial lands is revaluated in the 1995 City Plan and future ef-
forts outline moves away from the post-industrial sentiments (City of Vancouver 1995a:
31, 43, 48). What is next for industrial land in the city of Vancouver is a transformation
toward becoming a location for key city-serving industry and employment opportunities
needed in the future. Through this new perspective they achieve an additional value that
demands a long-term protection to not continue on the trajectory of their displacement,
which is realized through the 1995 Industrial Lands Policies (City of Vancouver 1995c:
1-4). Pressures from housing demands remain, however, at both municipal and regio-
nal level. A new policy direction for industrial land emerges to facilitate industrial uses
that are more conducive to be included in an increasingly dense urban landscape (Me-
tro Vancouver 1994: 13, 1996: 25). As a result, a number industrial areas in the City of
Vancouver are being delineated in the cities' Industrial Lands Policies with a focus on
specific types of industrial uses such as distribution related or city-serving industrial uses
(City of Vancouver 1995c: 1-4). Among this list of future industry areas are the FCFs' in-
dustrial zones as shown in blue in figure 3 for which provisions demand a forward-loo-
king planning program to include city-serving and future-proof, clean, industrial uses;
these could be more compatible with the mixed and residential developments that
are gradually enclosing the area as shown in yellow, reddish and orange in figure 3
(City of Vancouver 1995c¢, 1995b).

This new policy direction appears to be a response to the changes already occurring since
the 1980s following which the cities firm population is characterized by an ongoing trend
of heavy industrial uses leaving urban areas, which is also the case in the FCF as pointed
out in the Preliminary Concept Plan for the area (City of Vancouver 1995b). With the last
few heavy industrial companies expected to leave the FCF in the late 1990s, light industrial
uses increasingly took up the newly vacant properties and structures that are at that point
making up the majority of the firm population (ibid.). As a result of this development, the
area was mostly rezoned from a heavy industrial M-2 zoning to a light industrial I-2 zoning
in 1996 to match this new reality (ibid.). The rezoning closed a long chapter of the FCF
heavy industrial history with its early aim to accommodate a new western terminus for
the Canadian rail network by infilling the easternmost part of the False Creek waterway
(Donald Luxton and Associates Inc. 2013: 32, 45, 69). The legacy of which remains through
the rail infrastructure still in place that was the reason why the area was ascribed with a
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status of low residential amenity in the 1991 Central Area Plan and incidentally protected
from residential encroachment (City of Vancouver 1991: 16-17). To this day, this status
maintains and is corroborated with statements from a business stakeholder in the area.

Figure 3: False Creek Flats Zoning 1990. Source: City of Vancouver Archives 2022.

1998 to 2001 - High-tech in the False Creek Flats

The Industrial Lands Policy following its adoption in 1995 (City of Vancouver 1995c¢) furt-
hermore provides the groundwork for a refinement of the clean industry policy direction
for the FCF that is respectively introduced and pushed on a municipal level by the 1996
Preliminary Concept Plan and the following 2001 Urban Structure Plan (City of Vancouver
2001: 3, 1995b). The refinement in the policy language focuses on the rezoning of the
westerly I-2 area (hosting high-tech businesses) to an I-3 area in 1999 as shown in figure
4 (City of Vancouver 2001: 3, 2009: 1-3).

As a result of the regulatory adjustment high-tech uses are promoted through floor-
space-ratio bonuses (City of Vancouver 2001: 7). In parallel, the I-3 area functions as a
buffer between the light industrial and the more emission prone mixed commercial area
of the FCF (see Figure 3). Despite the separation from the I-2 zone to the east and bet-
ter access to public transit, the new I-3 zone was not as an effective tool for attracting
high-tech businesses as anticipated (City of Vancouver 2007: 27). This likely led to an
additional adjustment in 2009 leading to the outright approval of the general office use
type to meet the demand at the time for office space close to the Downtown core just
west of the FCF (City of Vancouver 2009: 1-3). In this context some speculate that the
introduction of a competing and higher value use type (office uses) can catalyze an increa-
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se in property values for industrial lands (Ohls et al. 1973: 1-3). Consequentially, industrial
users are prone to being priced out in the long-term. The zoning regulation therefore
mandates for one out of three floors to permit a compatible light industrial use (City of
Vancouver 2022a, 2017c¢). With this, the I-3 zoning regulations adjust the floor-space-ra-
tio upward incentivizing higher density and light industry uses (City of Vancouver 2022a).
Comparing this policy direction with Grodach’s work on industrial land in San Francisco
parallels become apparent in the endeavor of attracting high-tech businesses and protec-
ting industrial land for cleaner uses. Another parallel between the two cities is the Live/
Work policy direction that made its way into the early 1996 Preliminary Concept Plan for
the FCF. The Live/Work idea aims to facilitate artist studios and create a corresponding
zoning use type on I-2 industrial land for an increasingly valued creative economy.
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Figure 4: False Creek Flats Business Property Parcels and Zoning Plan. Source: Author, based on City of
Vancouver 2023.

2002 to 2022: Extended narrative: (Re-) considering climate change

Moving back to the early 2000s, the change in direction toward more high-tech office uses
is accompanied by changes to the initial narrative along with an evolving problem context.
The problem context no longer entirely concentrates on population growth and spatial
constraints but extends to concerns of climate change (Metro Vancouver 2010: 8-11).
While the early 1990 Clouds of Change report leverages this problem context to introduce
goals that are headlined with the slogan “climate change means we have to change” (City
of Vancouver 1990: 1-4), the comprehensive efforts to methodically address the prob-
lem on both municipal and regional scale are picked up much later. This lag and push to
address climate change following the 1990 Cloud of Change reports consists of a policy
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bundle including the initial 2004 Climate Friendly-City plan (City of Vancouver 2004c), the
2004 Food Action Plan addressing impacts on agriculture (City of Vancouver 2013), the
2005 Green Building Strategy (City of Vancouver 2005a) and the 2005 Community Climate
Change Action Plan (City of Vancouver 2005b).

2002 to 2022 - Pursuing sustainability

Building on the addition of the climate change problem context, the 2002 Sustainable
Region Initiative introduces sustainability as a concept and policy direction to address
climate change (Metro Vancouver 2010: 8-11). From then on, climate change mitigation
and adaptation are included in regional planning efforts and later on part of the 2008
Sustainability Framework. The framework outlines aspects of the region’s service pro-
vision and includes sustainability aims that relate to industrially zoned land (ibid.). This
intertwines with policy efforts on the municipal level towards green economic develop-
ment that are sowed in the city’s 2005 Green Building Strategy (City of Vancouver 2005a)
and the 2006 Vancouver Economic Commission’s Guiding Principles. The latter of which
plots a course for the city to become a global leader in sustainability practices and out-
lines efforts to draw in green technology businesses (City of Vancouver 2006: 1, 6). The
guiding principles also emphasize that the Vancouver Economic Commission is to act as
a conduit between public and private efforts toward this end (ibid.). The FCF at this point
are maintaining their city-serving function that is reformulated and sharpened in 2007 to
a production, distribution and repair designation (PDR) (Grodach 2022; City of Vancouver
2007: 27). With the 2012 Greenest City Action Plan (GCAP) and the Vancouver Economic
Commission’s Economic Action Strategy in 2011 this PDR designation is complemented
by goals for the area to become a green business hub (VEC 2011; City of Vancouver 2012).

2012 to 2022 - Densification, intensification and other directions for the
False Creek Flats

Coinciding with the ambitious goals for a green economy is a dwindling supply of indus-
trial land. Regionally, the supply of industrial land is expected to reach a critical point
somewhere between the mid-2020s (Site Economics Ltd. 2015: 63-65) and 2030 (Gilmore
2015: 2). Without a suitable supply of industrial land, the growth of the regions light and
heavy industries is therefore limited. At the same time the lack of supply drives up the
industrial land price worsening market pressure that is already putting into question the
viability of existing businesses on industrial land (VEC 2017). Considering the issue of out-
dated and dilapidated building stock that still is available, the situation looks to be highly
problematic (HESSEY Consulting + Architecture 2021).

Logue (1998: 30-31, 79-80) in his work has been hinting at this very issue being exacerba-
ted through the on and off redevelopment of industrial land in favor of residential projects
over the past decades. With the time period reviewed for this work concluding in 1990 this
future problem also made its way into the 1991 Area Plan and is further addressed with
the following 1995 Industrial Lands Policies and the regional 2011 Regional Growth Stra-
tegy (City of Vancouver 1991, 1995¢; Metro Vancouver 2011). These policies promote the
protection of the remaining industrial land supply with direction at municipal and later

pNd 1/2023 48



Leonard Kohlhas:
Urban Industry in Vancouver's False Creek Flats

at the regional level. The policy direction resulting from this issue is the intensification
(increasing number of jobs on a given piece of land) and densification (increasing usable
space) of industrial land which is sharpened through the 2014 Industrial Land Protection
and Intensification Policies (Metro Vancouver 2014) which culminate in the 2021 Industrial
Lands Strategy (Metro Vancouver 2021), while the 2017 M- and I-Districts Bulletin acts as a
municipal effort to pursue this on industrial land (City of Vancouver 2017a).

2017 to 2022 - A new vision for the False Creek Flats

The policy directions outlined through the policy overview ranging from 1990 to 2022,
are picked up in the 2017 Area Plan that assigns these to corresponding sub-districts
(Figure 5) within the FCF.
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Figure 5: False Creek Flats Area Plan. Source: Author.

The health hub as shown in figure 5 introduces a med-tech sub-district and new policy
direction or for the area centered around the New St. Paul’'s Hospital development in the
Comprehensive Development zone (CD) 761 (City of Vancouver 2017b: 29, 2021a). The
creative campus on the other hand is designed around the Great Northern Way CD 402.
In these roles their aim is to modernize the district and intensify and diversify job capacity
consisting of med-tech and creative economy uses in the former and education, high-
tech and creative manufacturing uses in the latter (City of Vancouver 2017b). The back-of-
house and terminal spine area are two additional components of the new vision that are
planned to accommodate the densified industrial uses that complement the areas to the
west with city-serving and food related PDR functionality. Another key aspect of the 2017
Area Plan as a whole is that it proposes rezonings and adjustments to zoning schedules to
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facilitate the densification and intensification to accommodate an increasing number of
businesses and jobs. These efforts are meant to enable the FCF to accommodate another
400 businesses and 20000 additional jobs by 2041 (City of Vancouver 2017b: 145).

Observed changes in business licenses

As we shift the view from policy development to firm development on the ground the
influence of the directions identified in the policy overview becomes evident. Beginning
with the early 2000s high-tech policy direction for the FCF the firm population analysis
shows that the major increase in the number of office use types from seven to 89 in the
FCF occurred between 2001 and 2006 (Figure 6 and 7). A change that can be attributed
at least in part to the previously outlined rezonings and adjustments by the city.
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Figure 6: Composition of firm population. Use types by reference year (traditional industrial uses and
total uses). Source: Author based on City of Vancouver 2023.
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In addition to the high-tech policy direction, the influx of artist studios can be tracked to as
early as 2011 as shown in figure 6 and 7 (City of Vancouver 2023). A potential explanation
for the in comparison slow uptake of this policy direction in the FCF could be attributed to
the fact that the city’s Culture Plan was not adopted until 2008 (City of Vancouver 2008).
The plan emphasized support and investment for the creative economy, which would
explain the following increase of the artist studio use type (City of Vancouver 2008: 4).
Stakeholders interviewed confirm this support from the city's efforts as largely successful.
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Figure 7: Use types by district schedule (traditional industrial uses and total uses). Source: Author based
on City of Vancouver 2023.

Following between 2011 and 2017, the consistent efforts to accommodate and attract
green economy businesses correlate with an increase in food manufacturers and other
food related businesses as shown in figure 6 and 7. These are explicitly located in the
cities”s green economy local food sub-sector, which in 2010 is already the largest of its
kind by number of green jobs, followed by the clean-tech and green buildings sub-sectors
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(VEC 2014: 47). During an interview with a business stakeholder contributing to gastrono-
my activities, policies like the GCAP were highlighted as key for facilitating food industry
activities. This indicates and is substantiated by the data gathered by the VEC on the in-
crease in green jobs, that specific sector developments are not entirely market phenome-
na, but also in part a result of integrated policy and funding development like GCAP Phase
1 and Phase 2 in 2015.

This breakdown of business licenses by use type (Figure 6) and by number (Figure 7) can
also be correlated with the rezonings from I-3 to FC-1, FC-2, MC-1 and CD-761 (City of Van-
couver 20223, b, ¢, d, e). According to the interviewed business stakeholders, these neig-
hboring zones are considered problematic as these four permit non-industrial and resi-
dential uses; moreover, these uses are not compatible with light industrial uses. Because
of this issue, the CD 761 zoning schedule in particular presents efforts to spatially buffer
the residential and hotel type uses from light industrial uses in the FCF (City of Vancouver
2022e). However, the pertinent issue arising through the CD 761 hospital development
and med-tech policy direction is the expected increase in demand for additional housing
for hospital staff. In this fashion, the CD alongside the FC-1, FC-2, MC-1 zones contribute
to pressure from non-industrial uses in the area.

These introductions of new policy directions align with the areas overall changing indus-
trial firm population. The industrial firm population is a selection of use types within the
issued business license database based on the 2018 Metro Vancouver definition of “tra-
ditional industrial uses” (Metro Vancouver 2018: 3). This selection of use types shows that
as a whole the share of these traditional industrial uses dropped from 70 percent of all
businesses in the FCF in 2001 to 58 percent in 2006. This downward trend continues to a
50 percent share of industrial uses in the 2021 reference year (Figure 9).
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Figure 8: Employment change. Source: Author based on City of Vancouver 2023.
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The analysis of the business license data however also shows that an intensification has
been taking place since 1997 as traditional industrial use types in the area grew in number
from 118 to 282 by 2017, while the total number of businesses increased from 175 to 558,
followed by a drop-off in 2021 (Figure 9). In addition the number of employees in the area
grew significantly from 2551 in 2011 to 8894 in 2021, which matches this intensification
process (see Figure 8). These developments show that the number of non-industrial, tra-
ditional industrial uses and employment increased in parallel to the rezoning processes
that occurred over the time period as shown in the District Schedule timeline in figure 7.
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Figure 9: Issued business licenses. Source: Author based on City of Vancouver 2023.

With respect to densification and intensification, interviews also revealed that challenges
remain for continued growth such as the lag in required regulatory adjustments regar-
ding the permitted uses on a zoning level and the permitted uses or use allowance within
specific structures. Among other regulatory requirements a relaxation of these is needed
for the continued co-location of business types and activities that are compatible or com-
plementary on densified and intensified industrial land. The data in figure 7 also shows
that many de-facto non-traditional industrial uses made their way even into the I-2 zone
in each reference year. Therefore, future development and regulatory adjustments need
to move toward concentrating those uses that are actually presenting an emission related
compatibility issue on industrial land, while relocating those that do not into non-indust-
rial areas to make available spaces for key industrial uses.

What can we learn from the changes observed in the False Creek Flats?

In response to the guiding question How have the city and region influenced the False
Creek Flats firm population through policies? the policy overview has shown that the nar-
rative founded on the problem context of spatial limitations has not drastically changed.
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Rather, it has evolved since 1990 and to this day is used to introduce new policy directi-
ons. These in addition pursue the narratives underlying goal to maintain or enhance the
quality of life in the region to continue to attract new talent and businesses. Some policy
directions and responses to the problem contexts present tensions with one another that
in the FCF are solved through spatial separation into so-called hubs. These policy directi-
ons are also evident in the more specific changes in the areas firm population, expressed
through analyses of issued business licenses; these can also be correlated to rezonings to
show comparable patterns. The increase of non-industrial uses and coinciding introduc-
tion of new policy directions ultimately points to a gentrification of traditional industrial
business types. Yet at the same time, the concurrent presence of traditional industrial use
types speaks to how the adoption of well-articulated policies is effective in protecting their
presence. Whether the city can continue down this path in combination with the intended
efforts for densification and intensification of the FCF remains to be seen.

What’'s next for False Creek Flats?

The city of Vancouver has the opportunity to continue to build an ecosystem for research
and manufacturing in the FCF. This ecosystem can push collaboration, create and op-
portunities education, training or (public-private) partnerships with innovative businesses
and other stakeholders. Indeed, these features and diversity of economic, cultural and
social activities provide the foundation and capacity for innovation in the green economy.

What this research has attempted to do is to outline how the FCF has changed in ac-
cordance with the identified narratives and associated policy directions based on the
businesses in the area. This notwithstanding, there are weakness in the delineation
of industrial and non-industrial use types for the industrial firm population selection.
Weaknesses also remain due to the required simplification of regional and municipal po-
licy efforts to form individual policy directions and the simplification of their timeline of
implementation for the purposes of evaluation.

Recommendations include focusing on the FCF and efforts to intensify and densify indus-
trial lands. This approach however needs to ensure affordability of industrial space to not
undermine and limit the wide variety of functions it is meant to serve.
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