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Executive Summary 
As the state forestry agency, Texas A&M Forest Service provides statewide leadership to assure the state’s trees, 
forests and related natural resources are protected and sustained for the benefit of all. Urban and community 
forests are a critical component of Texas’ natural resources. They provide substantial benefits to society from 
environmental, social, and economic perspectives. While there is a growing public understanding of the numerous 
environmental and human health benefits of urban forests, limited work has been done to assess and quantify the 
economic contribution of this sector in Texas. An original and comprehensive study was conducted to estimate 
this value in Texas utilizing two major data sources: 

1) annual tree care expenditures by counties, cities, higher education campuses, and households from direct 
surveys; and 
2) sales of ornamental trees and arboricultural services reported in the 2017 IMPLAN database and adjusted to 
2019 dollars. 

The results of this analysis indicated that urban forests directly contributed $2.4 billion of industry output to the 
Texas economy and employed over 43,470 people with a payroll of $1.4 billion. Including direct, indirect, and 
induced effects, Texas urban forests had a total economic contribution of $4.7 billion in industry output and 
supported 57,645 jobs with $2.1 billion in labor income. This information can help support and sustain urban 
forests in the future.

Contribution to 
the economy

$4.7 
billion

57,645
jobs

Labor Income

$2.1 
billion
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Figure 1. Visual representation of the different economic impacts 

Introduction 
Urban forests represent the collection of trees found throughout our communities, including in parks, green 
spaces, streets, school and corporate campuses, and even neighborhoods. These forests occur on public and private 
land, and form the basis of a community’s green infrastructure network.  
 
Urban forests contribute to human well-being by providing scenic beauty, recreational opportunities, community 
revitalization, positive physical and mental health influences, clean air and water, carbon capture, energy savings, 
and storm water mitigation, as well as economic benefits1,². From 2000 to 2010, urban land in the U.S. increased 
by 17% percent from 58 million acres to 68 million acres1. When including community lands, currently, more than 
130 million acres of forests are located in cities or communities within the United States. Over 80 percent of the 
U.S. population lives in urban areas and this trend is increasing1,².  As the country becomes more urbanized, urban 
forests become increasingly important. Therefore, it is imperative that policy makers, community planners, and 
conservation groups understand and appreciate the social, environmental, and economic benefits of urban forests.

Previous studies have documented the importance of urban forests in providing forest products, aesthetic, 
recreational, health, environmental, social and specific economic benefits3,⁴,⁵,⁶,⁷,⁸. However, economic benefits 
are complex and include not just the direct effects resulting from commercial sales and jobs for arborists, nursery 
operators, and urban foresters, but indirect and induced effects as well⁹,1⁰,11 (Figure 1).  Direct effects are the set of 
expenditures made by producers and consumers at the initial level of the industry. This includes expenses such as 
salaries, supplies, raw materials, and operating expenses. Indirect effects are the business to business purchases in 
the supply chain that stem from the initial or direct expenditures.  Induced effects are the values stemming from 
household spending of labor income. 
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Figure 2. Distribution of urban forests in Texas 

Figure 3. Texas population projections through 2050

The value of traditional forest 
products has long been recognized 
to be of economic importance. 
Texas A&M Forest Service (TFS) 
has a history of tracking timber 
price data, dating all the way back 
to 1984. Additionally, TFS economic 
contributions studies of the Texas 
forest sector have been conducted 
regularly since 1999. The most 
recent analysis determined the Texas 
forest sector directly contributed 
$18.9 billion of industry output to 
the Texas economy12. While the 
importance of traditional forestry 
is well-documented, Texas policy 
makers, stakeholder groups and 
related industries lack quantitative 
information about the economic 
contribution and activity associated 
with urban forestry.

Texas is the second largest state in the 
country, both in terms of land area 
and population, trailing only Alaska 
and California, respectively. Urban 
land accounts for approximately six 
percent (10.3 million acres) of the 
land area in Texas, with urban forests 
covering 23 percent, or 2.4 million 
acres of this total13 (Figure 2). The 
state’s population is projected to 
reach 47 million by 2050, an increase 
of 89 percent from the 2010 Census 
(Figure 3). Growth is concentrated in 
the “Texas Triangle”, a region formed 
by Dallas-Fort Worth, Houston, and 
Austin-San Antonio. These five cities 
are in the top fifteen most populated 
areas in the country, making Texas 
an excellent test site for quantifying 
the economic importance of the 
urban forest sector. 
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Several states have estimated the economic contributions of urban forestry, though results vary widely (Table 1). 
For instance, the total output of economic contributions in Illinois was $180 million with 2,696 jobs created1⁵, 
while the total output from urban forests in Florida was $8.4 billion and 80,808 jobs1⁸.  Some inconsistency might 
be expected across states with disparate tree cover or population; however, when equalized for population,  jobs 
per capita ranged from 0.21 jobs per 1000 residents in Illinois to 4.38 jobs per 1000 residents in Georgia.

There is a need to refine and standardize the estimation process in order to make this information more accessible 
and comparable regionally.  As local, national, and global tree planting campaigns to mitigate climate, health, and 
equity issues take root, it is critical that economic contribution information about the urban forest industry at large 
is available to more efficiently plan, manage and sustain this resource now and into the future.  

Urban Forestry 
259,224 

jobs

Table 1. Comparison of economic contributions of urban forestry within the United States
Labor 

Income* Output*Value Added*
Jobs/1,000
Residents

California1⁴

Illinois1⁵

New Jersey1⁶

Georgia1⁷

Florida1⁸

United States1⁹

2009

2010

2012

2016

2019

2002

58,769

2,696

17,408

45,096

80,808

259,224

*Billions of dollars

1.59

0.21

1.97

4.38

3.76

0.90

3.53

0.10

1.02

No Data

5.15

14.12

3.27

0.07

0.68

1.75

3.46

9.93

No Data

0.18

1.72

4.01

8.40

21.02

JobsYearStates
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Figure 4. Data flow process model (study design - IMPLAN model)

Study Design

Process Model
This study utilized two major sources of data to estimate the economic contribution of the urban forest industry in 
Texas. Local governments across the state were surveyed to determine annual expenditures on tree related activities 
in fiscal year 2017. This information was combined with economic data generated from the 2017 IMPLAN (impact 
analysis for planning) input-output modeling system. Figure 4 shows the process model used in this analysis.

Primary Data

Data Input

Secondary 
Data Tree Production

Tree Sales

Impact Type

Output

Counties

Tree Care

Others

Tier 1

Tier 2

Tier 3

Tree City 
USA

Households

Tree Campus 
USA

Volunteers

12

52

190

254

Industry Output

Value Added

Employment

Labor Income

Total Effect

Indirect Effect

Induced Effect

Direct Effect

SAM Multiplier



Input Data 
The primary data source was a survey of Texas counties, cities, and higher education campuses to determine annual 
expenditures on tree related activities, such as pruning, planting, irrigation, mulching, tree removal, and debris 
disposal. Additionally, data on tree sales from Texas nurseries, urban forestry volunteers (number of volunteers 
and total working hours), and household expenses related to tree-care activities were collected through a network 
of stakeholder groups and the U.S. Department of Agriculture’s Census of Horticultural Specialties2⁰. 

Texas counties were segmented into three tiers based on their population. Tier 1 consisted of the top twelve 
populated counties, while Tier 2 (52 counties) and Tier 3 (190 counties) represented middle and lower populations, 
respectively. The survey was administered to all Tier 1 counties, twenty-one percent of Tier 2 counties, and six 
percent of Tier 3 counties, for a total of 34 counties (Figure 5). TFS urban and community forestry personnel 
conducted face-to-face interviews with county judges and their designees to obtain this information.   

Figure 5. Survey sites of the three tiers of Texas counties 

Cities and campuses designated as Tree City USA and Tree Campus USA report annual urban forestry expenditures 
as part of their recertification for the recognition programs. Eighty-five (85) Texas cities and thirty-two (32) 
campuses participated in the recognition programs in 2017.  These annual reports formed the basis of the city and 
campus survey data.

The secondary data source for this analysis was obtained from the 2017 IMPLAN software and respective database. 
IMPLAN is an input-output model that is used widely across many different research fields to conduct economic 
simulations due to its time and cost efficiencies²1,²²,²3,²⁴,²⁵,²⁶,²⁷,²⁸. The model simulates a sector’s overall impact 
on the state’s economy by estimating how the sector’s direct effects contribute to the indirect effects of supporting 
sectors and induced effects of consumption by households. Employment, labor income, value added, and industry 
output data are used to estimate these effects. 
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The North American Industrial Classification Scheme (NAICS) is a standard used by statistical agencies in 
classifying business establishments for the purpose of collecting and analyzing economic statistical data. Due to 
the inherent diversity of the industry, urban forestry does not fit neatly into a single sector. Two NAICS sectors 
were used in the model: landscape and horticultural services (Sector 469) and greenhouse, nursery, and floriculture 
production (Sector 6).  

Results were specifically calculated for Texas in a manner to avoid over-estimation²⁹,3⁰,31. Table 2 shows a summary 
of the data used in this analysis.

Table 2. Input summary for the Texas Urban forestly Industry
NAICS 
Sector

SourceSales ($)Service/Product 
Type

Description of Sector

469

6

399

19

19

19

19

19

Landscape and horticultural services

Greenhouse, nursery, and floriculture production

Retail building material and garden equipment 
and supplies stores

Support activities for agriculture and forestry

Support activities for agriculture and forestry

Support activities for agriculture and forestry

Support activities for agriculture and forestry

Support activities for agriculture and forestry

Tree care services

Tree Production

Tree Sales

Tree City USA

Tree Campus USA

Volunteers

Counties

Households

1,657,467,096

158,866,102

111,272,000

165,054,072

21,099,063

629,150

28,285,287

334,245,100

IMPLAN

IMPLAN

USDA

Survey

Survey

Survey

Survey

Survey

*Millions of dollars
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Results

Economic contributions of the urban forest industry
In 2017, the urban forest industry directly contributed $2.4 billion of industry output to the Texas economy, 
employing 43,470 people with a payroll of $1.4 billion (Table 3), reported in  2019 dollars. The state received 
$1.6 billion in value added impact directly from this sector through payroll, other employee compensation, and 
property taxes.  Supplying industries of this sector indirectly contributed $788 million of industry output to the 
state’s economy, providing 4,076 jobs with $256 million of labor income and $445 million in value added. Together, 
these effects generated the induced effects of $1.5 billion output, 10,100 job opportunities, $503 million in labor 
income, and $882 million in value added to the Texas gross domestic product (GDP). Including direct, indirect, 
and induced impacts, the urban forest sector had a total economic contribution of $4.7 billion in industry output, 
supporting 57,645 jobs (2.04 jobs/1,000 Texans) with a payroll of $2.1 billion and $2.9 billion in value added.   

A Social Accounting Matrix (SAM) multiplier is used to reflect the additional jobs, labor income, value added, and 
industry output created by a sector to the local economy31.  Applying the SAM multiplier, every job created by the 
Texas urban forest sector resulted in an additional 0.33 jobs, $0.55 in payroll and $0.82 in value added in Texas 
(Table 3). While not additive, ultimately, every dollar generated by this sector contributed to an additional $0.96 
to the rest of the state economy.

Direct

43,470 
jobs

Indirect

4,076
jobs

Induced

10,100 
jobs

Total

57,645 
jobs

SAM

1.33
jobs

Table 3. The economic contribution of urban forestry in Texas

Labor Income* Output*Value Added*

Direct Effect

Indirect Effect

Induced Effect

Total Effect

SAM

43,470

4,076

10,100

57,645

1.33

*Billions of dollars

JobsImpact Type

1,369.65

256.33

502.84

2,128.83

1.55

1,608.87

444.93

881.76

2,935.56

1.82

2,404.71

787.94

1,523.97

4,716.62

1.96
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The Texas urban forest industry indirectly contributes to other key industries in the state, including greenhouse, 
nursery, and floriculture (Sector 6), support activities for agriculture and forestry (Sector 19), and landscape and 
horticultural services (Sector 469). As expected, the landscape and horticultural services sector was the most 
positively impacted by urban forestry, contributing $1.7 billion in industry output, 27,485 jobs, $0.8 billion in 
labor income, and $1.0 billion value added (Table 4). 

Economic impacts on the top ten related industries

Interestingly, some industries seemingly unrelated to agricultural were affected by the Texas urban forest sector, 
such as real estate, full-service restaurants, and wholesale trade. The real estate and the full-service restaurant 
sectors ranked fourth and fifth among all affected sectors, generating $1.4 billion (769 jobs created) and $0.3 
billion (634 jobs created) in total output, respectively. This impact correlates with the value of landscape trees in 
enhancing places where people live and go about their business.

Table 4. Economic impact of urban forestry on the top ten impacted industries in Texas
NAICS 
Sector

Added*Income*Sector Description

469

19

6

440

501

395

502

399

482

464

Landscape and horticultural services

Support activities for agriculture and forestry

Greenhouse, nursery, and floriculture production

Real estate

Full service restaurants

Wholesale Trade

Limited-service restaurants

Retail building material and garden equipment

Hospitals

Employment services

27,485

14,538

1,780

769

634

607

607

458

404

355

811.48

513.37

51.34

24.39

16.36

55.23

13.26

20.52

34.40

16.18

1,664.22

562.93

180.68

137.97

33.23

164.65

53.07

52.52

66.64

31.98

*Millions of dollars

Jobs Output*

1,029.66

510.50

69.13

95.46

17.99

118.99

30.10

32.79

35.87

24.74

Contribution to 
the economy

$1.7 
billion

27,485
jobs

Labor Income

$0.8 
billion
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Discussion
The results of this study were compared with economic contribution studies of the traditional forest sector and 
green industry in Texas to gauge their reliability (Table 5). The total urban forest industry output when compared 
to the forest sector and green industry was 14.5% and 20.6%, respectively. Employment ratios were much higher, 
indicating the urban forest sector is likely more efficient in job creation.

As previously discussed, the urban forest industry is actually comprised of multiple NAICS sectors.  However, if 
the urban forest industry were compared to the 2,083 total NAICS industries in Texas, it would rank in the top 
twenty percent in terms of both direct employment and labor income.

Forest Sector

$32.5
billion

Green Sector

$22.87
billion

Urban Forest

$4.72
billion

Table 5. Comparison of economic contributions between Texas analyses
Total Output
(billions of $) Ratio*Ratio*

Forest Sector

Green Industry

Urban Forest

32.50

22.87

4.72

*Ratio estimated by dividing the value of urban forestry into the other sector

JobsSector
14.52%

20.64%

-

144,500

229,880

57,645

39.89%

25.08%

-



The economic contribution is likely 
underrepresented as reported county, 
city and campus per capita expenditures 
vary widely across and within each 
class.  Most counties do not have a 
dedicated forestry department and 
many county respondents stated that 
tree related activities and expenditures 
were not tracked separately from other 
land management activities. These 
counties reported expenses based on 
a percentage of resources estimated to 
be spent on tree issues.  The Tree City 
USA and Tree Campus USA programs 
require a minimum level of expenditures 
to meet the standard for recognition.  
Often, a community or a campus will 
collect expense data until they reach the 
required $2.00 per capita minimum and 
then report that for the year.  

In general, counties spend less per 
resident on urban forestry activities than 
cities or campuses (Table 6).  Average 
county expenditures were $2.15 per 
resident.  Expenses ranged from $0.03 
to $21.90 per capita.  While it’s true that 
larger population counties had greater 
total expenses than lower population 
counties, per capita expenses were 
higher for smaller population counties, 
suggesting an economy of scale.  This 
expense rate was independent of the 
relative geographical size of the county.  
Cities averaged $5.83 per capita spending 
on urban and community forestry 
activities while college and university 
campuses averaged $10.70 per full-time 
student.  

Additionally, annual community forestry 
expenses reported through Tree Line 
USA, a recognition program for electric 
utilities was not included in this report 
despite their significant involvement in 
vegetation management and community 
forestry support within cities.  Future 
analyses of the economic contribution 
of the urban forest     in Texas should 
include this segment of the industry.



13

The urban forest sector is an important economic contributor to many state and local economies across the country. 
As noted, several states have conducted urban forest economic contribution studies, with inconsistent results. One 
reason is that different data sources and methodologies are used. There is no specific data designated for the urban 
forest sector in the IMPLAN database, making it easy to over-estimate the economic contribution if only applying 
this type of data. For example, Sector 467 in the IMPLAN database denotes landscape and horticultural services, 
which not only includes activities related to urban forestry but those unrelated, such as cemetery plot care services, 
snow plowing services, landscaping services, and others31. Standardizing the analysis for these studies, much like 
the Southern Group of State Foresters has done with the traditional forest sector, can help increase the credibility 
of the results and comparability among the states.  The methodology used by this study provides a pathway for 
urban forest economic contribution analysis standardization.

Data and results are useful in communicating the importance of this industry to policy makers and can help 
drive economic development through advocacy and dedicated funding. At minimum, it should serve to influence 
university and vocational programs to equip people in working in this environment.

Counties:

$2.15 
per person

Cities:

$5.83
per person

Campuses:

$10.70
per person

Table 6. Per capita expenses of counties, cities, and campuses ($/person)

Ratio*Ratio* Jobs

Counties

Cities

Campuses

2.15

5.83

10.70

0.03-21.90

2.00-80.80

1.86-36.78

1.33-4,600,000

648-2,100,000

712-64,000
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Conclusion
The urban forest sector contributes substantially to the state’s economy not only through the creation of green jobs 
and associated spending, but also tax revenue and value added impact. Additionally, this sector provides value 
from environmental and social perspectives, though these attributes do not always appear in the ledger book. 

TFS initiated this economic study to quantify the contribution of this industry to the state’s economy in order 
to raise awareness of the importance of this sector. The analysis applied the 2017 IMPLAN model with original 
survey data collected by TFS. Results, adjusted to 2019 dollars, indicate this sector contributed $4.7 billion of 
industry output and generated over fifty thousand jobs. This sector provides a good return on investment, creating 
an additional 96 cents for every dollar generated within the industry. 

This study contributes new information to the literature. The methodology developed to collect data for the 
economic simulations can be applied to other programs and states. It rectifies issues associated with urban forestry 
not specifically designated as a sector in the IMPLAN database. It also establishes a baseline for future Texas 
studies as well as a benchmark for other state and national assessments. 

Due to data limitations on the non-market goods and services, economic contributions from ecosystem services 
relative to Texas urban forestry, such as social and environmental benefits, were not considered. Therefore, studies 
including the estimation of non-market benefits along with economic impacts to generate the overall economic 
contributions of the urban forest sector in Texas would be the next logical research step.
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Glossary of Terms
Direct effect:  
The results of money initially spent by the businesses or organizations within the industry being studied. This 
includes money spent to pay for salaries, supplies, raw materials, and operating expenses.

Greenhouse, nursery, and floriculture production: 
The key word here is production.  In other words, this is money injected in the economy as companies are producing 
what they will eventually sell – buying seed; planting; watering; fertilizing; pruning; transplanting; etc. – which is 
different than the sale of that plant material, hence the separate category of Tree Sales.

Indirect effect:  
Changes in business-to-business transactions indirectly caused by the direct effects. Businesses initially benefiting 
from the direct effects will subsequently purchase goods and services from other businesses.

Induced effect:  
Changes in spending of labor income by employees working in the indirectly-impacted industries, under the 
assumption that the more income households earn, the more money those households spend. Note that IMPLAN 
does not assume that 100% of labor income is spent, nor that it is spent locally. IMPLAN removes payroll taxes, 
personal income taxes, savings, in-commuter income, and non-local purchases. 

Input-output analysis: 
An economic analysis model used to estimate impacts to the economy.  Inputs are qualifying expenditures and 
outputs are the total impact of an industry to the economy as a result of industry spending.

Landscape and horticultural services: 
These are contracted services by tree care companies  which include consulting/planning, planting, irrigation, 
mulching, removal/pruning, etc., i.e., tree care services after applying the 27.1%.

SAM multiplier:  
A numeric way of describing the secondary impacts stemming from a change in the economy.  The SAM multiplier 
(where SAM stands for Social Accounting Matrix) is a ratio of the size of the indirect and induced effects to the 
direct effects. 

Tree City USA, Tree Campus USA, and Counties: 
Tree City USA and Tree Campus USA are recognition programs sponsored by the Arbor Day Foundation. Cities, 
campuses and counties are different jurisdictions.  In other words, city expenses are not included in county 
expenses, so must be considered separately and independently.  City, campus, and county expenses are associated 
with paying their staff and purchasing materials to manage their trees.  A very small portion of the budget may 
go to purchasing trees, so while there is some chance of double-counting with Tree Sales, it is not considered 
significant.

Value added impact:  
An estimate of the increase in the state’s gross domestic product (GDP) due to the industry being studied.

Urban & community forest:  
All the trees and associated vegetation within cities, communities, and subdivisions where people live, work and 
play.
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