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Abstract 
 
How do municipalities in the Dallas-Fort Worth (DFW) region integrate their land use and water 
conservation efforts? How do local practices correlate with institutional, development, and 
population trends? This report provides an analysis of integrative practices in local land use and 
water conservation regulations in the DFW region using a novel database. The report first 
provides details about how growth and development trends in the DFW region correlate with 
water conversation and regulation efforts over time. We then provide analysis of a database of 
water conservation and landscaping ordinances from 231 municipalities located in the DFW 
region and discuss the typologies of integration observed across the municipalities. We utilize 
statistical analysis to identify factors correlated with adoption of certain types of municipal 
ordinances and find that local practices do not correlate with the municipalities’ environmental 
ecoregion, age, population size, and other institutional factors. We do find that racial 
composition of the population is a statistically valid but relatively weak predictor of local 
practices. In the conclusion, we discuss how these findings may be relevant for policy, planning, 
and application.         
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Typologies of Integration: 
An Analysis of Municipal Landscaping and Water Management  

Practices in the Dallas-Fort Worth Metroplex 
 

 
Introduction and Project Context 
 
DFW is the largest (9,286 miles2 over 12 counties), fourth most populated (7.8 million people), 
and one of the fastest growing urban regions in the United States (U.S. Census 2019). Like other 
rapidly growing urban regions in the southwestern U.S., DFW is a drought prone area known for 
its sprawling suburban expansion, and a political climate tailored to private property rights and 
private developers (Friedberger 2006). This orientation presents a challenge for managing and 
preserving collective resources such as water. An extended drought in the 1950s was the impetus 
to construct a system of reservoirs in the region, creating substantial conservation storage 
capacity to serve North Texas (Exhibit 1).     
 

Exhibit 1: Reservoir Conservation Storage, North Central Texas Region (1934 – 2022) 
 

 
Source: Water Data for Texas, Texas Water Development Board 

 
In 2022, surface water collected in 34 reservoirs supplies 90% of the metroplex’s drinking water, 
with municipalities consuming about 86% (~1.87 billion m3) (Texas Water Development Board, 
2012). Together these 34 reservoirs provide a total conservation capacity of around 10,976,000 
acre-feet in 2022 (Exhibit 2).  
 
The regional Water Resources Council, composed primarily of water utility providers, was 
established in 1979 and currently advises the regional North Central Texas Council of 
Governments (NCTCOG) on technical and policy issues related to water management. It was not 
until 2016, however, that NCTCOG produced its first Water Resources Report, which it updates 
annually. In 2019, the region’s three major water providers – City of Dallas Water District, North 
Texas Municipal Water District and the Tarrant Regional Water District – launched Water is 
Awesome, the region’s first ever public awareness campaign focused on water conservation. 
With an emphasis on how individual, residential consumers can reduce their water usage through 
irrigation, landscaping, and indoor water conservation, the campaign does not provide guidance 
for municipal officials interested in codifying best practices in their land use and water 
management ordinances.  



Page 2 

 
Exhibit 2: River Basins and Reservoirs, North Central Texas Region  

Texas River Basins DFW’s 34 Regional Reservoirs by 
Conservation Storage Capacity (April 2022) 

 
 

 

Source: Texas Council on Environmental 
Quality 

Source: Texas Water Development Board  

Source: https://waterdatafortexas.org/reservoirs/climate/north-central 
 
The role of municipal regulations in water conservation is important, as Texas relies on a 
decentralized system that largely delegates land use and water management to local stakeholders, 
including home rule municipalities, special purpose districts and Homeowner’s Associations 
(HOAs) (Holman 2014). There are two important exceptions related to water management and 
land use that may influence local practices. First, since 2009, the Texas Administrative Code has 
required municipal water suppliers to submit 5- and 10-year water conservation plans that 
include evidence of implementation – that is, ordinances or regulations related to water 
conservation (Hardberger 2008). Second, in 2013, the Texas Legislature – after several failed 
proposals in 2003 and 2005 – adopted legislation that prevents HOAs from outlawing 
xeriscaping and other water tolerant landscaping (Texas Legislature 2013). The House version of 
the bill (HB449) also included language that would prevent municipal and county governments 
from restricting xeriscaping (based on similar bills in Arizona and Florida [Galbraith 2013]), but 
this clause was removed from the final bill. The next section reviews the state and regional 
landscape for water provision and regulation, to provide more context for our analysis.    
 
Water Conservation: State and Regional Landscape   
 
Severe droughts in the 1950s lead to the establishment of the Texas Water Development Board 
(TWDB) to manage water supplies and prepare for future water demands across the state. Since 
1997, TWDB has utilized 16 regional groups to manage surface waters across the state (Exhibit 
3). These regional groups are required to develop five-year water plans (ex. 2001, 2006, 2011, 
2016, 2021) that identify ways to meet water needs through 2070. Within the DFW region, 
counties and municipalities are primarily located in region 4 (Dallas/Fort Worth) but are also 
covered by regions 9 (Waco) and 3 (Abilene) (Exhibit 3). Regional planning groups evaluate and 
quantify water supplies, propose management strategies, develop drought response information 
and recommendations, and propose regulatory, administrative, and legislative changes. 
 

https://waterdatafortexas.org/reservoirs/climate/north-central
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Exhibit 3: TCEQ Service Regions with Municipal Utility Districts, Special Utility 
Districts, Water Control and Improvement Districts 

 

 
 

Source: Esri, USGS; Texas Parks & Wildlife, CONANP, Esri, HERE, Garmin, FAO, 
NOAA, USGS, EPA, NPS; TCEQ Info Resources Division 

 
Water districts are local, governmental entities that provide limited services to customers and 
residents. The formation and oversight of water districts is governed by the state agency, Texas 
Council of Environmental Quality (TCEQ). To request new appropriations of state water or to  
amend existing water rights permits, entities must show proof of administrative capacity, be in 
good standing with TCEQ and the Attorney General’s Office and Comptroller (if they are a 
taxing entity), notify the State Senator and House Representative for the region where the water 
district will be located, and complete the required technical assessments of groundwater and 
surface water use as required by the TWDB.1 Applicants for new permits must also submit water 
conservation and drought contingency plans that “demonstrate that reasonable diligence will be 
used to avoid waste and achieve water conservation in order that appropriated waters will be 
beneficially used for the authorized purposes” (Texas Administrative Code 2002). New permit 
applicants are encouraged to meet with TCEQ staff while preparing their applications to ensure 
all information is adequately documented.   
 
       
 
 
 
 

 
1 Previous three years of surveys submitted can be found online. (Texas Water Development 

Board, 2022)      
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Exhibit 4: DFW Region Municipal Utility Districts, Water Control and Improvement 
Districts, and Special Utility Districts (26 active) 

 

 
Source: Esri, USGS | City of Allen, City of Plano, Texas Parks & Wildlife, Esri, HERE, 
Garmin, SafeGraph, FAO, METI/NASA, USGS, EPA, NPS; TCEQ Resources Division 2002 

 
In the DFW region,2 there are currently 108 water districts; these include 34 municipal utility 
districts, 16 water control and improvement districts, 10 special utility districts and nine river 
authorities (Exhibit 4). All municipal water suppliers are bound by the Chapter 288 Water 
Conservation Plans of the Texas Administrative Code, which certifies water districts that 
appropriate 1,000 acre-feet of surface water per year for residential, industrial, and other non-
irrigation uses. Surface water permit holders of 1,000 acre-feet or more are required to develop, 
submit, and implement water conservation plans that are consistent with regional water plans and 
include “reasonable water conservation measures” (Texas Administrative Code 2005). 
 
Water conservation plans also provide 5- and 10-year water savings targets that include goals to 
reduce water system losses and target municipal per capita use rates. Water districts that provide 
water as municipal public or wholesale water suppliers must also include water conservation 
plans that comply with TCEQ requirements. As well, TWDB and the TCEQ are required to set 
target per capita goals and develop model water conservation programs to assist water suppliers 
in achieving the “highest practicable levels of water conservation and efficiency” (Hardberger 
2008, 8). Both TCEQ and TWDB have guidelines for how to prepare and submit water 
conservation plans.  

 
2 The DFW metropolitan region does not extend to the Oklahoma border; there are three counties 

along the Texas-Oklahoma Border that are included in the regional water district but are not 
part of the DFW region, according to the North Central Texas Council of Governments, the 
federally designated Metropolitan Planning Organization. Values for the number of water 
providers are only for the DFW region and do not include data from the three counties 
bordering Oklahoma, since those municipalities are not included in our database.   
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According to the Texas Administrative Code (2005), TCEQ’s minimum requirements for a water 
conservation plan – for existing and new permit holders - include data on:  

● a utility profile that adheres to the Texas Water Use Methodology;  
● demographics, water use, water supply, and wastewater data;  
● five- and ten-year water saving goals;3 
● record management system which allows for the classification of water sales and 

uses into the most detailed level of water use data currently available; 
● accurate metering devices;  
● leak detection, repair, and control;  
● continued public education and information regarding water conservation;  
● cost-based water rate structure;  
● reservoir operational plan;  
● the acknowledgment that all wholesale customers develop and implement a water 

conservation plan or conservation measures;  
● means to implement and enforce the conservation plan, “as evidenced by an 

ordinance, resolution, or tariff, and a description of the authority by which the 
conservation plan is enforced” (Sections 5.0 through 5.17); and 

● coordination with the regional water planning group.  

Water providers for municipal uses and public drinking water as well as those that serve more 
than 5,000 people (or are projected to serve 5,000 or more within the next 10 years) have 
additional requirements, including establishing a program of leak detection, repair, and water 
loss accounting; a management system to record water pumped, water deliveries, water sales and 
water losses; and additional requirements for wholesale water customers.  

TCEQ lists several additional conservation strategies, stating that: 

Any combination of the following strategies shall be selected by the water supplier, in 
addition to the minimum requirements…if they are necessary to achieve the stated water 
conservation goals of the plan. The commission may require that any of the following 
strategies be implemented by the water supplier if the commission determines that the 
strategy is necessary to achieve the goals of the water conservation plan. (Texas 
Administrative Code 2005) 

These strategies include:  

● conservation-oriented water rates such as uniform or increasing block rates; 
● rules on water-conserving plumbing fixtures in new structures; 
● water-conserving plumbing fixture replacement incentives on existing structures; 
● reuse of waste water and gray water; 
● programs for pressure control and/or reduction in the distribution system; 
● ordinances or programs for landscape water management; 

 
3 The goals established by a public water supplier under this subparagraph are not enforceable. 
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● methods for monitoring the effectiveness and efficiency of the water conservation plan; 
and  

● any other water conservation practice, method, or technique which the water supplier 
shows to be appropriate for achieving the stated goal or goals of the water conservation 
plan. 

DFW is served by four regional water districts, which provide wholesale water to local/retail 
water providers. Regional wholesale water districts are:  

● North Texas Municipal Water District (NTMWD). Serves 13-member cities and other 
customers in the counties of Collin, Dallas, Denton, Rockwall, Kauffman, Hunt, 
Hopkins, Fannin, and Rains County. In 2020, it served a total of 1.7 million people.  

● Tarrant Regional Water District (TRWD). Serves more than 30 wholesale customers in 
an 11-county service area that covers more than 2 million people in the DFW region.   

● Dallas Water Utilities (DWU). Provides retail water services to approximately 1.28 
million people in the city of Dallas and wholesale water services to over a million more 
people in the DFW region.  

● Upper Trinity Regional Water District. Serves more than 30 wholesale customers (23-
member cities) in a jurisdiction that covers all of Denton County, and limited portions of 
Collin and Dallas Counties.  

Wholesale water providers have no regulatory authority over land use within their jurisdictions 
and must rely on municipalities to adopt ordinances or programs for landscape water 
management.  Municipalities have the option, but are not required, to respond to specific water 
management conditions (i.e., periods of drought, unusually high water demands, unforeseen 
equipment or system failure, or contamination of a water supply source) using their own Drought 
Contingency Plan (ex. Dallas Water Utilities, 2019 Water Conservation Plan).  
 

The Special Case of Municipal Utility Districts 

Since 1971, Texas has allowed for the creation of Municipal Utility Districts (MUDs) as a 
method for managing water resources and accommodating new development. As a specific 
type of Special Purpose or Assessment Districts, MUDs are geographically defined service 
areas that can encompass all or parts of existing counties and cities. They do not need a 
geographically contiguous service area and they finance the provision of public services 
through fees levied on property owners as well as service fees for users. Municipal Water 
District is the term used for districts that are focused exclusively on water issues. There are 34 
MUDs in the DFW region, largely concentrated in areas of new development and population 
growth.  

MUDs are created in two ways. They can be formed pursuant to general law districts based on 
Chapter 49 of the Texas Water Code and reviewed and approved by the TCEQ. MUDs can 
also be created by a stand-alone act of the state legislature. Although created for the purpose 
of water management, MUDs may provide several other public services including sewer 
provision, roadway construction and maintenance and park and recreational facilities. In 
practice, most MUDs in Texas are initiated by developers (Moldogaziev et al. 2019). MUDs 
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are governed by a board of directors appointed by the developer or elected by district residents 
and have the legal authority to issue revenue-backed debt (Galvan 2007). MUDs are often 
complemented by HOAs, which have the legal authority to regulate landscaping within their 
jurisdictions through Covenants, Conditions, and Restrictions (CC&Rs), or sets of rules that 
govern the use of a piece of real estate.       

 

MUDs are common tools for providing public services in unincorporated areas and 
Extraterritorial Jurisdictions (ETJs). The Texas Local Government Code allows municipalities 
to designate an ETJ in unincorporated land located directly outside its municipal boundaries. 
ETJ developments are typically governed by private HOAs, and do not adhere to municipal 
ordinances or land use regulations or participate in municipal services, such as water. Instead, 
ETJ developments use MUDs to provide public services, which adds to the complexity of 
integrating water and land use tools. The case of Castle Hills, a master planned community in 
the ETJ of Lewisville, Texas, is illustrative. Created as a 2,900-acre master planned 
community in 1998, Castle Hills has a current population of over 11,000. The development is 
served by eight different water supply districts. The first, Denton County Fresh Water Supply 
District No. 1, was established in 1982 and the most recent was created in 2008, to provide 
water and road building services to support new phases of development. In November 2021 
when Castle Hills was annexed by the city of Lewisville, the existing water districts ceased to 
exist as the development integrated into the city’s utility district.     

 

Evaluations of Water Conservation in Texas  

The Alliance for Water Efficiency (AWE) conducted surveys in 2012 and 2017 on state level 
laws that promote water conservation and efficiency (Alliance for Water Energy and 
Environmental Law Institute 2017). Across the 50 states, only 11 received high scores for both 
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conservation/efficiency laws and only two of these states, Texas and California, received a grade 
of A- (the highest of all states) for Water Efficiency and Conservation. Some notable approaches 
in Texas include a State Water Implementation Fund that offers on-going financial assistance 
(i.e., low-interest loans with flexible repayment terms) for projects included in the state’s water 
plan; funding for this amounted to $5.6 billion for the 2017 fiscal year. Texas is also one of only 
eight states that require water suppliers to implement rate structures that send a conservation 
signal. Importantly, Texas (and 22 other states) received a failing grade for the topic of Climate 
Resiliency due to the lack of attention to changing climatic conditions in state water management 
and conservation efforts.      

According to the Texas Living Waters Project4 (2020) public water utilities in Texas “have not 
shown significant improvement in their comprehensive municipal conservation efforts” since 
2016 (Texas Living Waters Project 2020, 1). The report also notes that 54 additional water 
utilities were added to the analysis between 2016 and 2020 because they met the service 
threshold requirements. While some individual utilities have made significant advances in their 
water conservation efforts, a major challenge for all water utilities in Texas is reducing system-
wide water loss and accommodating population growth in the context of increasing drought and 
extensive dry periods expected in coming decades.   

The report’s primary conclusions are that many retail water providers in Texas could enhance 
their efforts at water conservation along the following lines: (1) adoption of a mandatory year-
round outdoor watering schedule that is not drought contingent, and (2) utilization of Best 
Management Practices (BMPs) which include landscape irrigation, conservation, and incentives 
and water-wise landscape designs (Table 1). We have categorized the BMPs into four categories 
to illustrate the BMPs specifically related to municipal ordinances.  

Table 1: Best Management Practices for Water Conservation  
Monitoring + Evaluation 

System water audit and water loss 
Water survey for single-family and multi-
family customers 
Metering new connections 
Retrofitting existing connections 
Conservation programs for industrial, 
commercial, and institutional accounts 

Education 
School Education 
Conservation Coordinator 
Public Information 

Incentive Programs 
Water conservation pricing 
Showerhead and toilet flapper retrofit  
Residential ultra-low-flow toilet programs  
Residential clothes washer incentive program  

Municipal Regulations 
Prohibition on wasting water  
Water-wise landscape design  
Athletic field conservation 
Golf course conservation 
Reuse of reclaimed water 

 
4 The Texas Water Conservation Scorecard is published by the Texas Living Waters Project, a 

non-profit advocacy coalition that includes Sierra Club’s Lone Star Chapter, the National 
Wildlife Federation, Galveston Bay Foundation and Hill Country Alliance.  In 2016 and 2020, 
the publication provided a review and assessment of the water conservation activities of over 
300 water utilities in Texas.    
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Landscape irrigation conservation and 
incentives 
Wholesale agency assistance programs 

Rainwater harvesting and condensate reuse 
New construction graywater 
Park conservation 

Adapted from Texas Living Waters Project (2020) 
  
Municipal Regulations in DFW 
 
As indicated in Table 1, municipal regulations are an important policy tool for achieving water 
conservation goals. There is limited research, however, on the types of regulations utilized by 
municipalities for water conservation, and particularly for landscape management. In a 
nationwide analysis of  156 municipal landscaping ordinances across six metropolitan regions 
with varying ecological traits, Larson et al. (2020) found considerable variation in regulations 
across municipalities and regions. Their analysis highlighted some unexpected trends, including 
a lack of watering restrictions in arid Phoenix-area municipalities and a high number of heat 
mitigation efforts in the colder climate areas of Boston and Minneapolis. Only about one-third of 
ordinances pertained to native plant species and about half had restrictions on irrigation, 
including set times and days for watering. Municipal ordinances largely ignored the tradeoffs and 
contradictions between goals and regulations in ways that limited their potential to support 
sustainability. The study also highlighted an important gap in knowledge about the actors and 
factors that contribute to adoption and variation among municipal regulations (Larson et al. 
2020). 
 
To understand how regulations in the DFW region compared with observations in other regions, 
we collected tree, water conservation, and landscaping ordinances for municipalities in a 16-
county area of DFW. To find these specific ordinances, we visited each official city website, 
searched for and collected information on relevant ordinances and city initiatives or programs. 
We accessed multiple municipal ordinances via Municode. Using the search terms tree, lawn, 
landscape, yard, water conservation, watering schedule, drought restrictions, greening, and 
similar, we identified and downloaded all relevant ordinance text. This information was 
organized and uploaded into MAXQDA 2020 for qualitative coding. To develop first-level 
codes, we co-created a list using ordinance documents to practice coding as a group. During the 
practice coding, we updated and edited the codes, aiming to find agreement on why we coded 
things, rules for coding, the length of coded sections, and when to include titles and endnotes. 
For landscaping, we identified 12 first-level codes: purpose, buffer zones, design (including any 
plan, or low impact development design), xeriscaping (or drought tolerant vegetation), penalties 
and requirements (including violations, enforcement and fees), grass (including lawn, sod, 
Bermuda grass, St. Augustine, etc), native grass (including native plants, not trees), pavement 
(e.g. impervious cover), developer, homeowner, registered landscape architect, and exemptions 
or relief provisions. In total, we coded 857 ordinance documents from 156 municipalities in 
DFW. 
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Table 2: Key Variables in DFW Landscaping Database 

Municipal Regulations 

*included in Babbitt 
Center’s Generalized 
Evaluation Matrix 

Landscape Regulations*; Zoning and Land Use Codes*; Water 
Restriction and Water Use Codes*; Site Planning*; Construction 
Charges*; Water Quality and Source Water Protection*; 
Developer Incentives*; Water-wise Landscape Design (see Table 
1 above); Tree Protection Ordinances   

Institutional 
Characteristics 

Year of Municipal Incorporation; Water District Affiliation; 
Geographic Location by Ecoregion; Number of HOAs; Size of 
Municipality (Sq. Feet); % Urban; % Residential/ Commercial 
Land Uses; % Tree Cover; % Impervious Cover 

Population 
Demographics  

Population Size, Population Growth Rates, Population Density, 
Race, Ethnicity and Household Income of Residents 

 
In the DFW region, we found that more than 50% of the municipalities have independently 
adopted regulations for water conservation, tree preservation, or landscaping. In the remainder of 
the report, we provide an analysis of this novel database of municipal ordinances (Table 2).  
 
Scope of Analysis  
 
The 2020 Decennial Census identified 250 communities with a population greater than zero 
located in the 16-county DFW region.5 Of these, 18 are Census Designated Places (CDP) that are 
not incorporated as municipal entities. These vary in geographic size from less than one square 
mile in size to 25 square miles with 2020 populations ranging from 175 in Los Altos to over 
13,000      in Rendon. These communities are residential housing developments known as Master 
Planned Communities (MPCs) located in unincorporated areas of counties. They are not 
governed by municipal regulations or codes and rely on CC&R6 enforced through HOAs. 
Chapter 202 of the Texas Property Code defines limits on HOA restrictions, including the right 
to regulate but not prohibit rain barrels, efficient irrigation systems, and drought-resistant 
landscaping7. Since these communities do not use municipal regulations to govern water 
conservation or landscaping, they are excluded from the analysis that follows. Future research 
should examine the extent to which the CC&Rs employed by MPCs and HOAs incentivize water 
conservation through landscaping and tree regulations. CC&Rs are private agreements between 
homeowners and their HOAs and do not follow the same public disclosure requirements as 
municipal ordinances and regulations which can hinder access and is a reason they were not 
included in our analysis.           
 

 
5 Mustang, Texas, located in Navarro County on the southern edge of the DFW region, was 

purchased by Mark Cuban in December 2021 and had a population of zero in the 2020 Census 
(Li, “Mark Cuban Buys Entire, Empty Town of Mustang, Texas”). 

6 Texas State law uses the term “restrictive covenants” rather than CC&Rs.  
7 Texas law states that HOAs are not allowed to prohibit or regulate two things: lemonade stands 

and possession of firearms and ammunition.   
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The analysis below utilizes a dataset of 231 municipalities in the DFW region8. Based on our 
analysis, 158 municipalities (68.4%) have ordinances that regulate water conservation, 
landscaping, or trees. Across the 231 municipalities, 59.3% (137) have adopted water 
conservation regulations, and 57.1% (132) have adopted landscaping regulations (Table 3). 
Almost half of the municipalities (48.7%) in the DFW region have both landscaping and water 
conservation ordinances while slightly less (42.0%) have water conservation, landscaping, and 
tree ordinances.  
   

Table 3: Municipal Ordinances by Type  
N=231 Yes No %Ordinance 

Water Conservation Ordinance  137 94 59.3% 
Landscaping Ordinance  132 99 57.1% 
Tree Ordinance  125 106 54.1% 

 
Table 4 provides a summary of the distribution of water conservation, landscaping, and tree 
ordinances in the DFW region. Municipalities that did not have water conservation, landscaping, 
or tree ordinances were generally smaller in population size and geographic area than 
municipalities with ordinances: 75% of municipalities without ordinances were less than two 
square miles in size and 97.3% had 2020 populations of less than 5,000. In comparison, of the 
158 municipalities with ordinances, less than 20% were under two square miles in size and only 
38% had populations under 5,000 in 2020. 
 
 

Table 4: Descriptive Statistics for DFW Municipalities  
DFW Municipalities (231) 
 Median Maximum Minimum 
Geographic Size (sq. miles) 4 384 .01 
Population (2020) 3,860 1,304,379 67 
Population Density (sq. miles) 955 10,122.34 22.12 
Percent Pop Change (2010 – 20) 14% 246% -31% 
    
DFW Municipalities with Water, Landscaping or Trees Ordinances (158) 
Geographic Size (sq. miles) 8 3849 .49 
Population (2020) 8,977 1,304,379 255 
Population Density (sq. miles) 1244.5 6,859 23 
Percent Pop Change (2010 – 20) 17% 213% -12% 
    
DFW Municipalities without Ordinances (73) 
Geographic Size (sq. miles) 2 16 .01 
Population (2020) 661 7,891 67 
Population Density (sq. miles) 470 10,122 22 

 
8 The database does not include information on Mildred Texas.   
9 Dallas and Fort Worth are the only municipalities with a geographic coverage greater than 100 

square miles. They are also the largest populated cities; Fort Worth had 918,915 residents in 
2020, while the next largest municipality had a population of 365,099.    
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Percent Pop Change (2010 – 20) 8% 246% -31% 
    

DFW Municipalities with Water Conservation + Landscaping Ordinances (115) 
Geographic Size (sq. miles) 10 384 .50 
Population (2020) 15,899 1,304,379 554 
Population Density (sq. miles) 1,410 23 6,859 
Percent Pop Change (2010 – 20) 18% 200% -12% 

 
To examine whether the observed differences between municipalities with and without 
ordinances were statistically significant, we conducted t-tests. For water conservation ordinance 
and landscaping ordinance communities, there were statistically significant (p<.05) differences in 
the average 2020 population, number of housing units, and the percent of non-Hispanic White 
and Black residents between the municipalities that had ordinances and those that did not. The 
percentage of Hispanic residents was not statistically significant between municipalities with and 
without ordinances.    
 
As illustrated in Exhibit 5, the municipalities that do not have water conservation, landscaping, 
or tree preservation ordinances are primarily located on the outer edges of the DFW metropolitan 
region. These smaller municipalities are just starting to face development pressures as the region 
expands outwards and may be considering new municipal regulations to manage the growth.      
 

Exhibit 5: DFW Municipalities with Water Conservation, Landscaping or Tree 
Ordinances 

 

 
 

Source: Authors Database 
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Municipal Ordinances: Water Conservation   
 
In our analysis, we found that many municipalities have water conservation ordinances that 
discuss water use reduction strategies during droughts but not all of them impose water rationing 
or watering schedules during droughts. Among the 137 municipalities with water conservation 
ordinances, 56 (40.8%) do not issue formal water rationing guidelines during emergency water 
shortages. In addition, although 96 (70%) of these municipalities issue violations for not 
following water restriction guidelines, the majority of these (79) issue fines only for continued 
violations.  
 
Of the municipalities that have drought-related water conservation ordinances (Exhibit 6), most 
of them utilize the exact language and watering schedules recommended in their regional or 
wholesale water providers’ water conservation plan. This illustrates a certain level of integration 
between wholesale water providers and local municipalities they serve on the topic of drought 
contingency. Although common, integration measured as the adoption of drought-related water 
rationing ordinances is not universal among municipalities across the DFW region. 
 

Exhibit 6: Municipalities by Water Conservation Ordinances 
 

 
 

Source: Authors Database 
 
Perhaps more important for our analysis, we found minimal variation in the scope and focus of 
water conservation ordinances in the DFW region. For example, there are differences in the time 
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periods municipalities established for summer watering restrictions (e.g., lawn watering not 
allowed between 10 a.m. and 2 p.m. in the City of Denton, between 9 a.m. and 8 p.m. in the City 
of Addison, etc.) and the percentage reduction goals during drought periods. Most of this 
variation, however, is explained by the practice of municipalities utilizing guidelines set by 
regional or wholesale water providers.   
 
The remainder of this report focuses on municipal landscaping ordinances, which are identified 
as a Best Management Practice for water conservation and a strategy for reducing local water 
consumption.      
 
Municipal Ordinances: Landscaping   
 
Recent research by the Babbitt Center used a focus group of land use and water management 
experts to create a toolbox of integration activities (Rugland 2021). The analysis identified 
several challenges to integration at the municipal level, including a lack of balance between land 
use and water management strategies (i.e., focusing exclusively on the tool of zoning), variations 
in implementation (i.e., mandatory vs. voluntary regulations), conflicting or competing policies 
(i.e., xeriscaping that requires turf stormwater retention basins), and use of different and 
potentially conflicting terminology between the two fields. It also identified the import of 
ongoing communication between land use planners and water managers, which some 
municipalities institutionalize through pre-development review meetings that integrate staff, or 
weekly working meetings on major projects to proactively identify points of potential conflict. 
The report also highlighted the role that educational programs play in changing consumer 
behavior and securing buy-in for local policy changes. 
 
In Spring 2022, the project principal investigators (PIs) helped organize a series of workshops in 
partnership with the Water Resources Institute’s Urban WISH program based at the Texas A&M 
AgriLife Research and Extension facility in Dallas, Texas10. These workshops engaged 
representatives from municipalities, non-profit advocacy organizations, and regional water 
utilities based in the DFW region in discussions about the impediments of moving toward more 
sustainable water management practices11. We heard similar themes observed in the Babbitt 
Center report, as well as frustration with the lack of political acceptance and support among the 
public and elected officials in parts of the DFW region for water conservation efforts. Municipal 
regulations were identified as a barrier to more sustainable water management and the 
fluctuating drought conditions were mentioned as making it difficult to support long-term buy-in 
for water conservation as conditions varied from year to year. The participants suggested that 
water conservation was not a salient policy issue for many municipalities and that increased 
education about the importance of conservation strategies and mitigation strategies is needed, for 
both elected officials and the public.  
 
 
 

 
10  Texas Water Resources Institute, “Urban WISH.” 
11 We had participation from 50 groups in the DFW region across two day-long workshops in 

March and April 2022.  
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Exhibit 7: Municipalities by Landscaping Ordinances 
 

 
 

Source: Authors Database 
 
Across the 231 municipalities in the DFW region, 132 (57.1%) have adopted landscaping 
regulations. Exhibit 7 illustrates the spatial distribution of municipalities with landscaping 
ordinances. Most municipalities that do not have landscaping ordinances are located on the edge 
of the metropolitan region, suggesting that newly urbanizing areas may be good candidates for 
enhanced education about the value of landscaping ordinances as a water conservation strategy.    
 
Landscaping ordinances, however, are not necessarily aimed at water conservation. In this 
section we provide findings related to the purpose, scope, and implementation of municipal 
landscaping ordinances. Our analysis focuses on legally binding municipal ordinances related to 
landscaping and yard management. It does not include local water conservation plans which are 
not legally binding; erosion control ordinances, which are focused on mitigating impacts during 
construction/development activities; or stormwater management and irrigation regulations, 
which do not address landscape materials or water-wise plantings.     
 
Findings 
 
Landscaping Purposes  
 
Why do Municipalities Regulate Landscaping and Yard Management?  
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Of the 132 landscaping ordinances we analyzed, 98 (74.2%) included purpose statements or 
policy goals justifying the regulations. Through an iterative coding process informed by existing 
literature on municipal landscaping practices, we identified 14 categories within the landscaping 
purpose statements (Table 5).  
 
The most common justification for the adoption of municipal landscaping ordinances are 
property values and aesthetics, which were mentioned in 72.4% and 70.4%, respectively, of 
municipalities that articulated landscaping goals. Stormwater management (37.8%), water 
conservation (18.4%) and water quality (10.2%) were significantly less common. This finding 
contrasts with previous research on municipal landscaping ordinances conducted outside of 
Texas. In existing research that evaluated select municipal ordinances across six metropolitan 
regions nationwide, stormwater management, water conservation, and water quality were 
common goals of municipal landscaping ordinances (Larson et al 2020). Table 6 provides the 
frequency for the landscaping goals in DFW municipalities.    
 

Table 5: Stated Goals of Municipal Landscaping Ordinances 
Aesthetics - visual beauty 
Biological Conservation - conservation of vegetation, native trees, wildlife habitats (not related to water, 
heat) 
Development Integration - helps buffer land use transitions and development types 
Ecosystem Function - air purification, oxygen, ecology, and ecosystem process (not related to water, heat) 
Energy Conservation - reduce energy consumption 
Heat Mitigation - reduce impacts of high temperatures, provide shade 
Prevent Overcrowding - foster or maintain low development densities, increased open space   
Property Values - enhances or maintains value of private and public property   
Reduce Impervious Surfaces - reduce impervious surfaces, increase pervious surfaces 
Reduce Pollution - reducing glare, noise abatement, mitigating air pollution, enhancing air quality 
Safety and Welfare - enhancing safety or community welfare   
Stormwater Management - mitigating storm runoff or reducing erosion  
Water Conservation - reduce the amount of water used, preserve the quality of local aquifer, reduce runoff  

 
 

Table 6: Frequency of Landscaping Ordinance Goals in DFW Municipalities (n=98) 
Purpose or Goal # Of 

Municipalities 
% Of Municipalities 

Property Values 71 72.4%  
Aesthetics 69 70.4% 
Safety and Welfare 63 64.3% 
Biological Conservation 57 58.2% 
Reduce Pollution 54 55.1% 
Ecosystem Function 45 45.9% 
Heat Mitigation 41 41.8% 
Stormwater Management  37 37.8% 
Reduce Impervious Surfaces 32 32.7% 
Development Integration 30 30.6% 
Water Conservation  18 18.4% 
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Energy Conservation 13 13.3% 
Water Quality  10 10.2% 
Prevent Overcrowding 9 9.2% 

 
We performed t-tests on the purpose statements to see if the distribution (i.e., number of 
municipalities that mentioned each code) was statistically significant. If the analysis was 
insignificant, it would imply that the observed distribution of landscaping purposes and goals 
does not show an identifiable pattern. Our analysis showed that the frequency distribution of 
landscaping goals was statistically significant (p < .05) which verifies the significance of the 
frequency distributions in Table 6.     
 
What kinds of land uses and developments are regulated by landscaping ordinances?  
 
There were 61 municipalities (48%) that specified the scope and application of their landscaping 
ordinances. Of these municipalities, 42 (68.9%) require all new development or construction to 
adhere to landscaping ordinances, and 41 (67.2%) state that landscaping regulations apply to all 
properties undergoing major renovations.  
 

Table 7: Landscaping Ordinance Applicability (n=61) 
 

Application  # of Municipalities % of Municipalities 
Major Renovations 41 67.2% 
New Development  42 68.9% 
Multifamily + Nonresidential 38 62.3% 
Single Family Residential 35 57.4% 
Nonresidential 20 23.8% 
Use Changes 8 13.1% 

 
We also examined the specific exemptions mentioned in municipal landscaping codes, to gain a 
better understanding of the land use and developments covered by landscaping ordinances. Of 
the 132 municipalities with landscaping ordinances, 70 (53%) designated specific exemptions. 
Of the municipalities with exemptions, the majority, 44 (62.8%), are for single family residential 
land uses and 21 (30%) are for residential duplexes. Thirteen municipalities (21.7%) include 
exemptions for specific planning districts (i.e., Central Business District, Main Street Districts, 
etc.) while 20 (33.3%) specify exemptions for existing development and 13 (18.6%) exempts for 
site specific issues (such as unique topography).  
 
The existence of exemptions for existing development, specific planning districts and site-
specific issues were somewhat surprising. The practice of land-use law provides for legally non-
conforming uses that grandfather-in existing development patterns and provides forms of 
regulatory relief (i.e., variances) for site specific issues. Special planning districts usually adopt 
their own landscaping and public right of way regulations that supersede municipal ordinances. 
Thus, while only some municipalities detailed these exemptions in their landscaping ordinances, 
it is probable that most communities adhere to these guidelines for existing development, site 
specific issues, and special planning districts, even if they are not specified in the ordinances.     
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Integration Typology: Landscaping Goals 
 
To identify similarities in landscaping goals among municipalities, we analyzed the coded 
landscaping purpose statements using a similarity analysis. Similarity analysis uses several 
statistical methods to identify commonalities in municipal landscaping ordinances. We utilized 
four different analytic tools to identify clusters of municipalities that had similar purposes and 
goals for their landscaping ordinances. Each analysis emphasized a different aspect of similarity: 
a simple match provided the lowest level of clustering while the similarity tests that discount or 
ignore non-existent codes (i.e., Jaccard, Kuckartz and Radiker zeta, and Russel and Rao) showed 
higher levels of relevant clustering among the municipalities. From this analysis, we identified 
three major clusters of landscaping ordinance purpose statement types (Table 8 and Exhibit 8).  
 

Table 8: Landscaping Purpose Typology (n = 98) 
Cluster Name  Number (%)  Typology Characteristics   

 
Property Value and 

Aesthetics 

36 
(36.7%) 

Municipalities that emphasized property 
values (92%), safety and welfare (89%), and 
aesthetics (85%) as primary reasons for 
landscape regulation and included few to no 
references to biological conservation, water 
conservation, or other ecological benefits.    

 
Kitchen Sink 

52 
(53.1%) 

Municipalities that mentioned a broad range 
of justifications for landscape regulations, 
including property values, reduced pollution, 
and biological conservation.  

 
Biological Conservation 

10 
(10.2%) 

Municipalities that emphasized ecological 
and environmental benefits of landscaping 
regulations without reference to property 
values and few mentions of aesthetics, or 
safety and welfare.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 19 

Exhibit 8: Municipalities by Landscaping Typology  
 

 
 

Source: Authors Database 
 
We conducted t-tests to understand whether there were statistically significant differences in 
population size, the percent of population change, and the percent of urbanized areas across our 
typology groups. The differences were not statistically significant among any of the typology 
comparisons. We also conducted t-tests with race and ethnicity variables. There were no 
statistically significant differences in these variables between the Property Value municipalities 
(Typology 1) and the Biological Conservation municipalities *Typology 3).  The percent of non-
Hispanic White residents showed a statistically significant difference at the 90% (p<.1) between 
Typology 1 (Property Values) and Typology 2 (Kitchen Sink), and the percent of Hispanic 
residents showed a statistically significant difference (p<.01) between Typologies 2 (Kitchen 
Sink) and 3 (Biological Conservation). The number of HOAs was not statistically different 
across the typologies as well. We conducted several types of spatial analyses to identify spatial 
patterns in the landscaping purpose typologies, but these were inconclusive at identifying spatial 
trends.   
 
     Statistical Analysis (Logit Models)  
 
We then used a logit model to aid in identifying the most important factors influencing the 
likelihood that a municipality would adopt a specific type of landscaping regulation, as defined 
by our typology of practice (Brockwell and Elofsson 2020). The likelihood of an integration 
practice was estimated using the following model:   
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𝑦𝑦𝑖𝑖 =  {1 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑤𝑤𝑝𝑝𝑤𝑤𝑤𝑤𝑦𝑦 𝑝𝑝 0 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑤𝑤𝑝𝑝𝑤𝑤𝑤𝑤𝑦𝑦 1 − 𝑝𝑝  

𝑝𝑝𝑝𝑝𝑙𝑙𝑤𝑤𝑤𝑤�𝛲𝛲�𝑌𝑌𝑖𝑖𝑖𝑖 = 1��
=  𝛼𝛼 +  𝛽𝛽1𝑀𝑀𝑀𝑀𝑀𝑀𝑤𝑤𝑀𝑀𝑙𝑙𝑀𝑀𝑖𝑖 +  𝛽𝛽2𝑊𝑊𝑝𝑝𝑤𝑤𝑀𝑀𝑝𝑝𝑊𝑊𝑤𝑤𝑊𝑊𝑤𝑤𝑖𝑖 +  𝛽𝛽3𝐻𝐻𝐻𝐻𝑀𝑀𝑖𝑖 + 𝛽𝛽4𝐺𝐺𝑀𝑀𝑝𝑝𝐺𝐺𝑤𝑤𝐺𝐺𝑀𝑀𝑖𝑖
+  𝛽𝛽5𝐿𝐿𝑝𝑝𝑀𝑀𝐿𝐿𝐿𝐿𝑊𝑊𝑀𝑀𝑖𝑖 +  𝛽𝛽6𝑃𝑃𝑝𝑝𝑝𝑝𝑀𝑀𝑝𝑝𝑝𝑝𝑤𝑤𝑤𝑤𝑝𝑝𝑀𝑀𝑖𝑖 +  𝛽𝛽7𝑃𝑃𝑝𝑝𝑝𝑝𝑃𝑃ℎ𝑝𝑝𝑀𝑀𝑙𝑙𝑀𝑀𝑖𝑖 + 𝛽𝛽8𝑀𝑀𝑀𝑀𝐿𝐿𝑤𝑤𝑝𝑝𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑝𝑝𝑀𝑀𝑀𝑀𝑖𝑖
+  𝛽𝛽9%𝑅𝑅𝑝𝑝𝑀𝑀𝑀𝑀𝑖𝑖 +  𝜀𝜀𝑖𝑖 

where 𝑌𝑌𝑖𝑖𝑖𝑖 denotes the integration strategy or typology for measure i in municipality j. For a 
simple example, if a municipality has a typology of practice that aligns with a specific 
landscaping purpose typology, 𝑌𝑌𝑖𝑖𝑖𝑖 equals one. If the municipality does not have a landscaping 
regulation in the typology of interest, 𝑌𝑌𝑖𝑖𝑖𝑖 equals zero. The model includes sociodemographic and 
institutional characteristics as explanatory variables, including age of municipality and water 
district affiliation, rates of population change, race and income, land use patterns, and 
environmental variables.    

The models presented below had the highest validity, based on common statistical measures in 
binomial logistics regression12. Surprisingly, models that included the municipality’s ecoregion, 
geographic size, and counts of race and ethnic populations (compared to percentages) were not 
as valid as the combination of variables presented in the tables below.      

Model 1: Predictors for Property Value and Aesthetics Municipalities   

Using a binomial logistic regression, we modeled the factors that may influence the adoption of a 
landscaping ordinance with purposes primarily related to property values and aesthetics. The 
level of analysis remains at the municipality and the dependent variable represents whether the 
municipality has a landscaping ordinance in the Property Value and Aesthetics typology group. 
Independent variables include the percent of land within the municipality classified as urban, the 
2020 population, the percent of vacant units in 2020, and the percentages of residents identifying 
as non-Hispanic White and Hispanic in 2020.     

Table 9: Property Value and Aesthetics Municipalities   

 Coefficient (𝛽𝛽) Statistically 
Significant Exp(𝛽𝛽) 

Constant .972 No 2.645 
Percent Urban -.003 No .997 
Population Size  .000 No 1.00 
%White non-Hispanic -1.306 Yes .271 
%Vacant Units  -2.498 No .082 
%Hispanic  -21.648 No .000 
   
Measures of Model Validity    
-2 Log likelihood 120.379   

 
12 We utilized Cox & Snell R-squared and Nagelkerke R-squared statistics to evaluate the fit of 

various models.   
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Cox & Snell R-
squared 

.083   

Nagelkerke R-squared  .114   
Predicted Accuracy  68.4%   

 

The output above (Table 9) shows that, for the variables included, the only statistically 
significant predictor of occurance of a landscaping purpose related to Property Values and 
Aesthetics is the percent of the population that identifies as non-Hispanic White. According to 
this model, as the percentage of non-Hispanic White residents increases, the odds of the 
municipality being in the Property Values and Aesthetics landscaping ordinances decreases. The 
values above can be interpreted as follows: a 1% increase in the percent of non-Hispanic White 
residents leads to a 73% reduction in likelihood that the municipality is in this typology, holding 
all other variables constant.  

Model 2: Predictors for Kitchen Sink Municipalities  

Table 10: Kitchen Sink Municipalities   

 Coefficient (𝛽𝛽) Statistically 
Significant Exp(𝛽𝛽) 

Constant -1.353 No .258 
Percent Urban (2020) .002 No 1.002 
2020 Population .000 No 1.000 
%White non-Hispanic 1.302 Yes 3.676 
%Vacant Units  3.143 No 23.163 
%Hispanic  -20.292 No .000 
    
Measures of Model Validity  
-2 Log likelihood 126.000   
Cox & Snell R-
squared 

.092   

Nagelkerke R-squared  .123   
Predicted Accuracy  62.2%   

 

Similar to the first model, the only statistically significant predictor of the occurrence of a 
Kitchen Sink typology is the percent of the population that identifies as non-Hispanic White 
(Table 10). Notably, however, there is the opposite relationship: as the percentage of non-
Hispanic White residents increases, the odds of the municipality being in the Kitchen Sink 
typology increases. The values above can be interpreted as follows: a 1% increase in the percent 
of non-Hispanic White residents leads to a 360% increase in the likelihood that the municipality 
will be in the Kitchen Sink typology, holding all other variables constant.    

Model 3: Predictors for Biological Conservation Municipalities 
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There were no significant predictor variables for the Biological Conservation municipalities 
(Table 11). We believe this may be due to the relatively small size of the group (n=10) compared 
to the other two typologies.    

Table 11: Biological Conservation Municipalities   

 Coefficient (𝛽𝛽) Statistically 
Significant Exp(𝛽𝛽) 

Constant -2.259 No .104 
Percent Urban (2020) .004 No 1.004 
2020 Population .000 No 1.000 
%White non-Hispanic -.013 No .988 
%Vacant Units  -2.153 No .891 
%Hispanic  23.269 No 1.000 
    
Measures of Model Validity  
-2 Log likelihood 59.622   
Cox & Snell R-
squared 

.049   

Nagelkerke R-squared  .102   
Predicted Accuracy  90.8%   

  
Conclusion 

Q1: How are land use and water management practices integrated in municipal ordinances?  
 
In the DFW region among 231 municipalities, 158 (68.4%) have ordinances that regulate water 
conservation, landscaping, or trees. In addition, 59.3% (137) have adopted water conservation 
regulations, and 57.1% (132) have adopted landscaping regulations. Almost half of the 
municipalities (48.7%) in the DFW region have both landscaping and water conservation 
ordinances while slightly less (42.0%) have water conservation, landscaping, and tree 
ordinances.  
 
Municipalities that do not have water conservation, landscaping or tree ordinances are generally 
smaller in population size and geographic area than municipalities with ordinances: 75% of 
municipalities without ordinances are less than 2 square miles in size and 97.3% had 2020 
populations of less than 5,000. In comparison, of the 158 municipalities with ordinances, less 
than 20% are under 2 square miles in size and only 38% had populations under 5,000 in 2020. 
 
Smaller municipalities may not have the staff capacity or expertise to initiate water wise 
landscaping or water conservation programs. Non-profit partnerships may be important for 
enhancing the water conservation efforts in these areas. Of note are the strong networks of 
Master Gardeners and Master Naturalists in the DFW region who provide training and advocacy 
for native and water-wise landscaping, although further research would be necessary to measure 
the influence these groups have on water conservation practices in the region.   
 
Q2: How does integration of practices vary with population and institutional characteristics?    
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The most common justification for the adoption of municipal landscaping ordinances are 
property values and aesthetics, which were mentioned in 72.4% and 70.4%, respectively, of 
municipalities that articulated landscaping goals. Stormwater management (37.8%), water 
conservation (18.4%) and water quality (10.2%) were significantly less common. These findings 
seemingly are not surprising, given that municipal governments use ordinances to protect the 
health, safety, and general welfare of their citizens. However, the findings contrast with previous 
research on municipal landscaping ordinances conducted outside of Texas. In existing research 
that evaluated select municipal ordinances across six metropolitan regions, stormwater 
management, water conservation, and water quality were the most common goals.  
 
Using a similarity analysis to analyze the landscaping purposes, we identified three typologies of 
landscaping among DFW municipalities. The most observed typology, the Kitchen Sink, was 
composed of 52 municipalities that mention a broad range of justifications for landscape 
regulations, including property values, reduced pollution, and biological conservation. The 
second most common typology captured the 36 municipalities who regulated landscaping 
primarily for property values, safety and welfare, and aesthetic concerns, with limited mention of 
biological conservation, water conservation, or other ecological benefits. The third and smallest 
group were municipalities whose landscaping purposes were focused on biological conservation 
and did not mention property values or aesthetics.  
 
Property values and aesthetic concerns may be more pronounced in communities with lower 
percentages of non-Hispanic White residents due to a variety of reasons. These communities may 
be less likely to have municipal staff with expertise in environmental protection and 
preservation, and their residents may be more concerned and politically motivated by the 
potential to increase property values (and the values of their homes as assets) due to 
socioeconomic pressures. These municipalities may also be more hesitant to adopt stringent and 
wide-ranging ordinances for environmental protection or conservation for fear of scaring away 
businesses and private investors, or to signal that they have a ‘business’ friendly community to 
attract more private investment. The extent to which these drivers hold true is not assessed in our 
current research but is important future research for understanding the broader policy contexts 
for the patterns observed in this analysis.     
 
Lessons for Policy, Planning and Advocacy  
 
The findings discussed in this report suggest several implications for policy, planning, and 
advocacy around water conservation and sustainable landscaping efforts in the Dallas Fort Worth 
Region:   
 

● In the DFW region, municipalities that do not have water conservation or landscaping 
ordinances tend to be smaller and located outside the urban core of the DFW region. As 
these communities continue to confront the population growth and expansion of the 
region, they will be good candidates for adopting new regulations that mitigate their 
growth impacts on water conservation and other ecological concerns. By engaging these 
communities early in the process, advocates can help shape the regulations and 
ordinances to favor water conservation. Given the limited staff and elected official 
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capacity in many of these smaller communities, efforts to increase water-wise 
landscaping and water conservation could initially be enhanced through partnerships with 
nonprofits like Master Naturalists, to build support and expertise for future regulations 
that aid in water conservation.    

● Only 10% of the municipalities in our analysis did not cite property value and aesthetic 
concerns as a motivation for regulating landscaping. The high prevalence of 
municipalities that regulate landscape for property values and aesthetics suggests that 
some municipalities may resist or seek to minimize waterwise landscaping (ex. 
xeriscaping) due to aesthetic preferences for non-native or water-intensive landscaping. 
Education of community members and elected officials about the property value and cost 
benefits of water-wise landscaping could be a fruitful pathway for engaging these 
communities in more sustainable practices without relying solely on their interest in their 
community’s environmental quality. Effectively maintaining native landscaping for water 
conservation is an important issue, as the lack of qualified landscaping companies and 
experts on water-wise landscaping can produce maintenance issues that make native 
landscaping less attractive to community leaders and individual residents.     

● DFW municipalities use the language and model ordinances shared by regional water 
providers to inform their own water conservation ordinances. Unfortunately, regional 
water providers have different management and conservation approaches, so the water 
conservation language found in city ordinances varies. More standardization in water 
conservation ordinances across the region could facilitate greater adoption of water 
conservation practices by residents. Clearer messaging of a few standardized codes and 
practices around the benefits of water rationing could also ease enforcement efforts.  

 
The analysis also suggests several outcomes for future research:  
 

● To the best of our knowledge, this is the first study to examine municipal regulations 
across an entire metropolitan region. By incorporating all regional municipalities in the 
analysis, rather than cherry-picking regulations from a predetermined set of 
municipalities across different regions, research can provide support to regional policy 
efforts that enhance knowledge sharing across different socioeconomic communities for 
the purpose of water conservation through landscape management. We would encourage 
more researchers to focus on municipal regulations and ordinances as levers of change 
(or impediments to change) that can create substantial impacts at the local level. Many 
U.S. municipal ordinances increasingly appear online and can be accessed through the 
Muni-code library, Code Publishing, and the American Legal Publishing Corporation, 
while the greater availability of content analysis software allows researchers to readily 
code and analyze landscaping ordinances, as we did in this study. Broader comparisons 
among city policies is possible and beneficial.    

● Our analysis excluded the 18 Master Planned Communities in the DFW region that are 
not located within municipal boundaries. Governed by CC&Rs, these communities do not 
have ordinances or regulations, but do provide guidelines for landscape management 
within the areas governed by the HOA. Although our statistical models did not identify 
the number of HOAs as a valid predictor for landscaping ordinance practices, the role 
that HOAs and CC&Rs play in shaping landscape management within municipal 
boundaries is a topic that deserves more attention. HOAs in Texas cannot prohibit water-



Page 25 

wise landscaping, but we suspect that they could do more to encourage or promote its 
uptake through strategic use of CC&Rs.              

 
Transferability of Findings Outside of Texas   
 
Our analysis was limited to the DFW region in North Texas, but several recent studies have 
comparatively examined municipal landscaping regulations in other locations. Sisser et al. 
(2016) examined ordinances and resident perceptions of water-wise landscaping in 17 cities in 
the Minneapolis-St. Paul Metropolitan Area. They identified strong social norms in favor of 
weed-free and mowed lawns among regional residents, which can decrease support for water-
wise or native landscaping. . Larsen et al. (2020) utilized a database of landscaping regulations 
from selected municipalities in six regions across the United States and found considerable 
differences across the regions between the prioritization of water conservation, heat mitigation, 
and other policy goals. In a third study, Engebreston et al. (2021) used the same dataset as Larsen 
et al. (2020) to illustrate the clarity (or lack thereof) in landscape management ordinances and 
how this may hinder more sustainable outcomes.  
 
Our findings in DFW uphold some trends established in the existing literature. Like Larsen et al. 
(2020), we also observed considerable variation in landscaping ordinances across municipalities 
in the region. We also found language in the ordinances that lacked clarity in some cases 
regarding the applicability of regulations. The prevalence of Kitchen Sink municipalities in our 
database suggests that municipalities may not be targeting their ordinances for specific policy 
outcomes but rather utilizing broad policy goals to justify regulation of private property. The 
lack of clarity in municipal intent can potentially hinder movement toward more sustainable 
outcomes.      
 
One of the findings that stood out in our analysis of DFW – but was not observed in analyses 
conducted in other regions – was the strong prevalence and focus on property values and 
aesthetic concerns. There are several reasons why this may be the case. First, increasing (or 
maintaining) property values is one of the few ways that municipalities in Texas can increase 
revenue for public services. This imperative – a product of state laws that limit revenue raising 
strategies and social norms that favor small government – may influence the policy landscape in 
unique ways. Our findings may be relevant to other regions that prioritize property taxes as the 
major revenue raising tool for local governments, but that is an empirical question that would 
need to be investigated in more detail.   
 
Although we observed variation in landscaping ordinances across DFW municipalities, there was 
substantial similarity in water conservation ordinances across municipalities served by the same 
water providers. It appears municipalities readily employ the language and model ordinances 
shared by regional water providers and that these regional providers have different management 
and conservation approaches. Creating more standardization in water conservation ordinances 
that recognizes ecological variation but also aims to develop consistency in water rationing and 
management guidelines can aid in effective enforcement and monitoring. We do not know if this 
trend holds true outside of Texas, where water conservation efforts may be supported by 
different public stakeholders.      
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