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ABSTRACT 

The passage of the Endangered Species Acts 73 and 236 of the Hawai´i State 

Legislature (1992 and 1993) has required the use of Hawaiian plants in public landscape 

projects in Hawai´i. The research presented in this thesis investigated the tendencies 

which affect the use of Hawaiian plants by Landscape Architects in 2010, as well as an 

expected increase in use from 2010 to 2015. However, Landscape Architects indicated 

the same limitations of 1999: the availability is not meeting the demand and there is lack 

of knowledge in plant propagation, selection and maintenance. This study identified 

specialized nurseries as the key factor for the promotion of Hawaiian plants, and being 

the principal source of plants and information for Landscape Architects. Information 

gained through this study should be used to support relevant research, education, and 

extension actions for the promotion of Hawaiian plants in landscaping in Hawai´i at their 

full potential. 
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INTRODUCTION 

 

The landscape industry is an important segment of Hawai´i’s economy, with 

estimated annual gross sales in excess of $500 million (Cox, 2003). The industry 

employed 9,520 landscapes and grounds keeping workers in 2009, and the State’s 

Department of Labor & Industrial Relations projected 180 annual job openings (Hawaii 

Department of Labor & Industrial Relations, 2010). While the landscape industry is 

growing and creating more jobs in the State, farm and ranching employed 4,990 farmers 

and ranchers in 2009 and has presented a reduction of 40 jobs per year (Hawaii 

Department of Labor & Industrial Relations, 2010). Despite the importance of local 

production of food, the economy and the urban development in Hawai´i has driven a 

change in the local agriculture, substituting food crops by more profitable ornamental and 

landscape plant production. 

However, the landscape industry is important not only because of its role in 

Hawai´i’s economy, it is also very important to the environment. Landscape projects may 

be designed to restore areas previously used by agriculture and urban development, while 

helping to preserve or reduce the impact of urbanization in natural areas. On the other 

hand, the landscape industry is also responsible for several introductions and/or 

dispersion of invasive species in Hawai´i, the main threat to native plants in the islands 

(Wilcove et al, 1998). As a result, $150 million are spent annually for the removal or 

management of invasive species in the State (Department of Land and Natural Resources, 

2009). 
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In an attempt to reduce the use of ornamental invasive species in Hawai´i, the 

Tropical Landscape and Human Interaction Lab, lead by Dr. Andrew Kaufman, ASLA, 

started a research project to introduce and promote the use of non-invasive ornamental 

plants in Hawai´i. This project is still in process under a grant to Dr Kaufman, sponsored 

by the Hawai´i Invasive Species Council (HISC). 

Briefly, this research project consists of five phases: (1) identification of invasive 

species frequently used in Hawai´i landscapes; (2) selection of non-invasive species to be 

evaluated  as alternatives to the invasive species selected in phase 1; (3) field trials to 

evaluate the landscape performance of alternatively selected plants at three University of 

Hawaii research stations;  (4) communication with the industry to discuss needs and 

progress regarding the use of invasive species in landscaping; and, (5) development of 

educational material and delivery of information gained through this research.  

The difficulties that were faced in phase three were locating and ordering plants. 

These difficulties helped to identify why the landscape industry in Hawaii still uses 

invasive plants in landscaping, even though the industry may be aware of the problem. 

Since there is a local shortage of non-invasive plants, the industry has no other choice but 

to keep using the invasive ones, especially when the importation of plants from overseas 

is costly and risky.  

During the course of the early stages of this project, it became apparent that there 

was a vital need to understand the barriers and opportunities of the use of ornamental 

plants by Hawai´i’s Landscape Architects. The importance of Landscape Architects is 

significant as this is where the plants for a landscape project are selected. This in turns 

drives the local plant nurseries market to produce the needed plants for the specific 
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project/design. To address this need, social science methodologies would need to be 

employed in order to adequately survey Hawaii’s Landscape Architects, professionals 

that heavily influence decisions made in the landscape industry, about the use of 

Hawaiian plants in landscaping. This topic was approached in a 1999 thesis by Tamini 

(1999) which uncovered the early stages of the use of native Hawaiian plants, and a 

growing need in the State to use native Hawaiian plants in public landscape projects. 

Tamimi (1999) investigated why Landscape Architects were using Hawaiian plants, 

while the research presented in this thesis investigated how Landscape Architects are 

using Hawaiian plants and the limitations by doing so.  

The research presented in this thesis investigated the tendencies which affect the 

use of Hawaiian plants for landscaping in Hawai´i in 2010. Information gained through 

this study indicated trends, strengths and limitations of the market involving Hawaiian 

plants, and should be used to support relevant research, education, and extension actions 

for the promotion of Hawaiian plants in landscaping in Hawai´i. 
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Problem statement 

The use of Native species in landscaping in Hawai´i is a relatively recent 

phenomenon. The demand for Hawaiian plants has increased since the passage of the 

Endangered Species Acts 73 of the 1992 Hawai´i State Legislature and 236 of the 1993 

Hawai´i State Legislature, which requires the use of native and canoe plants in public 

landscape projects in Hawai´i. The use of native plants for landscaping has been studied 

by Tamimi (1999). Tamimi (1999), who surveyed Landscape Architects, observed an 

increase in the use of Hawaiian plants in Hawai´i during the 1990’s. Tamimi (1999) 

concluded that the majority of Landscape Architects in Hawai´i were using Hawaiian 

plants mainly as a consequence of the Endangered Species Acts 73 and 236 but that 

unavailable plant material, un-established maintenance requirements, and difficulty of 

selecting plants for a site, were the main limitations for the use of Hawaiian plants at that 

time. 

The reasons and limitations on the use of Hawaiian plants by Landscape Architects 

in Hawai´i may have changed since 1999. These changes could be a consequence of 

increased demand, resulting in an increase in plant availability and plant quality. The 

accumulated experiences throughout the past 10 years could have improved the practices 

as well as the market awareness of the cultivation of Hawaiian plants and their use in the 

Landscape Industry. 

From previous research and methodologies (Brzuszec, et.al, 2002; Dillman, 2007; 

and Wilcove, et, al., 1998.) it was determined that using an online survey would be the 

most effective research methodology to investigate the tendencies which affect the use of 

Hawaiian plants for landscaping in Hawai´i in 2010. Information gained through this 
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study indicated trends, strengths and limitations of the market involving Hawaiian plants. 

With this type of information, the Hawaiian Landscape Nursery Industry may be able to 

adequately plan and adjust their production to meet the demands for the design and 

installation sectors of the Landscape Industry. This would help increase the Landscape 

Industry interest and confidence in using Hawaiian plants. Additionally, the identification 

of the limitations faced by the Landscape Industry could direct research that is relevant to 

the Industry. Finally, by identifying the Industry’s preferences for sources of information, 

this could also aid the extension service to communicate and deliver new information to 

the Landscape Industry. 

 

 



 6

1. LITERATURE REVIEW 

The use of Hawaiian plants by the Urban Forestry and Landscape Industry sectors 

in Hawaii 

The cultivation of Hawaiian plants in Hawai´i has increased in the recent years. An 

increased amount of Hawaiian plants has been observed in landscaping projects (see 

Appendix A for examples of gardens using Hawaiian plants). Also, Hawaiian plants have 

gained more publicity in the past years. For example, local newspapers have columns that 

are often dedicated for education on use of Hawaiian plants in landscaping (e.g., the 

column “In the Garden” in the Honolulu Star-Bulletin). Another important indicator of 

this increase is the increased availability of Hawaiian plants in retail stores, such as Home 

Depot and Ko´olau farmers. All these changes have been influenced probably by cultural 

values, legislature (the Endangered Species Acts 73 and 236), environmental issues (for 

example, in response to invasive species), and the increased availability of native plants 

for general public (Tamimi, 1999). 

Tamimi (1999) surveyed Landscape Architects active in Hawai´i and found that 

93% of the respondents observed an increase in the use of native plants in their projects. 

The main reasons she observed for this increase were: (i) increase in awareness 

(educational, cultural, and general interest); (ii) laws (related with the Endangered 

Species Acts 73 and 236); (iii) increase in availability of plants promoted by legalization 

for their growth and cultivation, and; (iv) low water requirements. In the same study, 

Tamami (1999) found that 96% of Landscape Architects used native plants in their 

projects because of: (i) laws; (ii) low maintenance; (iii) appropriateness for design; (iv) 

client’s interest. 
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When the Landscape Architects of Hawai´i were consulted by Tamimi (1999), the 

most claimed constraints to design with native plants were lack of availability and 

maintenance knowledge.  

Tamimi (1999) findings corroborate research conducted in other parts of the United 

States. Potts et al (2002) verified that top concerns of the Colorado’s Green Industry 

native plant sector were: propagation, issues of genetic variability, availability of retail-

quality native plant material, cultural and other information to aid in the marketing of 

native plants, the lack of commercially available seeds, maintenance in landscapes and on 

restoration sites, and finally, public perceptions that often hinder the acceptance of 

projects which incorporate native plants. 

The status of the Hawaiian plants market could have changed since Tamimi 

(1999)’s research. A new survey could evaluate these changes to direct both the 

commercial and academic sectors in actions that could enhance both the experience of 

professionals of the Landscape Industry, and the clients who are willing to use Hawaiian 

plants in their projects. As a result, the overall use of Hawaiian plants would be 

stimulated, and the society would be better prepared to respect the Endangered Species 

Acts 73 and 236, which require the use of native and canoe plants in public projects in 

Hawai´i. 

 

The impact of invasive species on the endangered native Hawaiian plants 

Based on Staples and Cowie (2001), invasive species are defined as: “have certain 

biological features in common, that predispose them towards invasiveness…: (i) 

adaptable to and capable of thriving in different habitats; (ii) tolerant of a range of 
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conditions (light, temperature, moisture); (iii) able to eat or survive on a diversity of food 

resources; (iv) fast growing, thereby able to displace other plants or animals; (v) 

disturbance-tolerant, able to proliferate in places disturbed by humans or natural events; 

(vi) easily dispersible to new localities.” In reference to their “reproductive capability…: 

(i) (for plants) able to produce many seeds…and begin doing so early in life; (ii) (for 

plants) able to reproduce vegetatively as well as by seed...; (iii) has long breed seasons, or 

even breed year round; (iv) (for plants) has seeds…easily dispersible, for instance by 

animals, wind, or accidental by humans; (v) (for plants) have seeds with no special 

germination requirements” (such as dormancy). 

The horticulture industry and related community are the principal agents in the 

movement of species around the world. According to Reichard (1997), most 

introductions of woody plants in North America were for landscaping use purposes, 

corresponding to 85% of the total introductions, including for ornamental, wildlife habitat 

and erosion control uses. Unfortunately, several plant attributes which are favorable for 

horticultural and landscaping use, such as easy propagation, fast growth, pest and disease 

tolerance, and tolerance to a wide range of environmental conditions, are the very same 

features present in potentially invasive species, as described before (Reichard, 1997; 

Staples and Cowie, 2001). In contrast, species presenting low propagation rates, low 

growth rates and limited tolerance to local environmental conditions are more likely to be 

classified as species with low risk to become invasive (HWRA, 2009). However, such 

species require longer time and higher costs for propagation and growth to sizes 

appropriate to the industry, which discourages their adoption in the landscape industry. 
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In the State of Hawai´i, Landscape Industry sectors throughout the state grow, 

specify and use ornamental plants to improve the urban environment. Unfortunately, 

some plants have escaped from their designed areas, harming native species and causing 

a cost for their control. This undesirable dispersion may occur due to the plants 

propagation structures, such as root-suckers, stolons, or due to seeds easily dispersed by 

wind, animals and water movement, but it can be accelerated by human activities such as 

propagules which attach to hikers’ gear and disperse along trails, or seeds scarified by 

automobiles and seeds dispersed along roads (Mortensen, 2009). 

The reduction of the use of invasive species and the promotion of native species by 

the Landscape Industry is an important step to increase the sustainability of Hawaiian 

landscaping. The impact of invasive species, which endanger native species, is well 

known, being second only to habitat loss or degradation in continental U.S (30% and 

90%, respectively). In Hawai´i the impact is even higher. Until 1998, as a result of 

Hawai´i geographical isolation and the extensive introduction of exotic species, invasive 

species contributed to endangering of 99% of the threatened endemic species, while 

habitat disturbance was related to 66% of the species (Wilcove et al, 1998).  

The use of native plants in the Landscape Industry could lead to a reduction in the 

use of invasive species and thus reduce the negative impacts the Landscape Industry has 

on the natural environment, while providing a better sense of place to the community. 

 

Current literature related to horticultural use of Hawaiian plants 

There are several publications related to the horticultural use of Hawaiian plants. 

For example, Culliney and Koebele (1999) provide descriptions of plants and propagation 
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techniques, with information of outplanting for some species. Lilleeng-Rosenberger 

(2005) contains detailed information on propagation for several genera, with general 

information about plant morphology and outplanting recommendations. Bornhorst (2005) 

provides information about plant morphology, ecology and cultural value, including 

information for propagation and landscape use of some species. The Hawaiian Electric 

Company and Partners, launched a handbook with graphics for plant representation and 

basic information, such as light exposure and water requirements, for native and popular 

trees found in Hawai´i. Staples and Herbst (2005) is another reference with information 

on morphology and the ecology of native plants, including some indications on their uses. 

However, some of the descriptions are not consistent between publications. For 

example, while Dodonaea viscosa’s height is indicated by The Hawaiian Electric 

Company and Partners as 25 feet in height, by Staples and Herbst (2005) as between 5 to 

25 feet, and by Lilleeng-Rosenberger (2005) as a maximum of 30 feet, Bornhorst (2005) 

describes Dodonaea viscosa as a shrub, hedge or tree measuring 3 to 10 feet, similar to 

Culliney and Koebele (1999) description as a shrub or small tree. Also, the representative 

graphic in The Hawaiian Electric Company and Partners publication illustrate a medium 

to large size tree. Meanwhile, Dodonaea viscosa usually presents the form of shrub or 

small tree, with mature plants measuring less than 10 feet as can observed in 

Liliuo’kalani and Ho’omaluhia Botanical Gardens, or shrubs in the Hawaiian Volcanoes 

National Park. One important information missing in some of these books is that 

Dodonaea viscosa has unisexual flowers; requiring female plants if the ornamental fruits 

are desired. While lack of consistency in publications can indicate an evolution of the 
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knowledge in the field, controversial or missing information could discourage the use of 

Hawaiian plants in landscaping. 

One source of information about Hawaiian plants is the Star-Bulletin, featuring the 

column “In the garden”, where experienced professionals such as Heidi Bornhorst and 

Rick Barboza write regularly about Hawaiian plants and its uses. 

Another medium for promotion of native plants is the Internet. Webpages, like the 

Native Plants Hawai´i (www.nativeplants.hawaii.edu), the Hui Ku Maoli Ola Nursery’s 

website (http://www.hawaiiannativeplants.com/), and the Hawaiian Native Plant 

Propagation Database (http://pdcs.ctahr.hawaii.edu:591/hawnprop/) provide information 

of plant characteristics and landscape use of native plants. The website Native Plants 

Hawai´i, the most recent of them, is a partnership between Leeward Community College 

and Kapiolani Community College. During the 2009 Landscape Industry Council of 

Hawaii (LICH) Conference, users reacted positively to the website (Hawaii Landscape, 

2010), indicating that it is a powerful tool to disseminate information about Hawaiian 

plants within the community. 

Events are another form of plant information exchange. The Landscape Industry 

Council of Hawai´i (LICH) organizes an annual Green Industry Conference & Trade 

show. In 2009, the conference counted with mini-presentations on the use of under-

utilized plants for landscape which presenters (e.g. Rick Barboza and Jill Coryell) cited 

native plants and their use. 

 Research from Southeastern United States (Brzuszek et al, 2007) revealed that 

nursery and grower catalogs are the predominant source of information for Landscape 

Architects from that region, followed by magazines and extension services. These results 
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could be an incentive for Hawaiian growers to invest in informative materials and 

catalogs to market their products. 

The diversity of sources for information is large. However, it is not clear if the 

Landscape Industry is satisfied with the information currently available and with the form 

in which the information is disseminated. Listening to the Hawaiian Landscape industry 

about their preferred sources of information could assist suppliers of Hawaiian plants and 

other sources of information to enhance their communication with the Landscape 

Industry and promote the use of Hawaiian plants in Hawai´i. 

Web based surveys 

There are several methods to apply a survey. For example, there are methods using 

mail services, telephone, face-face meetings, interviews, and focus groups. There are also 

electronic tools, such as email, controlled networks, and the World Wide Web (WWW). 

The use of electronic survey methods brings important efficiencies to the design and 

administration of self-administered questionnaires. Also, electronic surveys may reduce 

the cost and time necessary for the survey application process, as result of fewer (or 

none) costs with paper and postage (Dillman, 2007). 

In this research proposal, the term Web based survey will be used for surveys 

applied using the WWW. One important limitation of Web based surveys is the 

requirement of Web access and compatible software to respond to the survey. This 

limitation could interfere in the coverage efficiency, ending with results that are biased. 

However, as cited by Dillman (2007), certain populations, such as university professors, 

federal government employees, workers in many companies and corporations, and 

members of some professional organizations, generally have email addresses and Web 
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access. For these populations, which include Landscape Architects, Web surveys may 

have only minor coverage problems. 

Another limitation of Web based surveys is the possibility that anyone with Web 

access could respond to the survey. In this situation, the population of respondents would 

be out of control or the same individual could respond to the survey multiple times 

(Dilman, 2007). 

Considering that Web based surveys are self-administered and not interviewer-

administered, it is very important to encourage the participants to start the survey process 

and, once started, to finish it. Based on Dillman (2007), the first page should not contain 

a long series of instructions. Due to the ease of exiting a Web based questionnaire, the 

first page should be designed to help participants get to the content of the questionnaire 

as quickly and easily as possible. Complicated methods of response, such as extensive 

drop-down menus or an unclear table or matrix should be avoided, especially in the first 

questions. Also, closed ended questions may facilitate the analysis of collected data. 

SurveyMonkey is an online service that facilitates the use of Web surveys 

(http://www.surveymonkey.com). The questionnaire is built online and the survey author 

can use several question styles, such as open ended questions, closed questions with 

multiple or unique choices, matrixes, and drop-down menus. The service creates a web 

link which participants can use to go straight to the first page of the survey. Also, the 

service generates a MS Excel file with all responses, and it can be downloaded at any 

time during and after the application of the survey. 
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2. RESEARCH GOALS 

Objective 

The objective of this Web based survey is to measure the response of the members 

ASLA Hawai´i State Chapter to study the members’ perception about trends, limitations 

and demands for the use of Hawaiian plants in the Landscape Industry. 

 

Hypothesis and Research Questions 

I. The use of Hawaiian plants is expected to increase from 2010 to 2015. 

Question arisen: 

Are Landscape Architects willing to use more Hawaiian plants in the near 

future? 

 

II. The public sector demands more Hawaiian plants than other sectors. 

Question arisen: 

What sectors of the industry demands more Hawaiian plants? 

 

III. Professionals obtain more Hawaiian plants from specialized nurseries than 

general nurseries or other stores.  

Questions arisen: 

- What are the main suppliers of Hawaiian plants in 2010? 

- Are Landscape Architects satisfied with the current suppliers of Hawaiian 

plants?  
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IV. Professionals are dissatisfied with certain types of plants available in the 

market; 

Question arisen: 

- How satisfied are Landscape Architects with the different types of plants 

used in landscape projects?  

 

V. Currently, there are different constraints for using Hawaiian plants by 

Landscape Architects than in 1999; 

Question arisen: 

What are the limitations for the use of Hawaiian plants by Landscape 

Architects belonging to ASLA Hawai´i State Chapter? 

 

VI. ASLA Hawai´i State Chapter members prefer websites as a source of 

information of Hawaiian plants 

Question arisen: 

- How satisfied are Landscape Architects with the sources of information 

currently available? 

 

Importance of study 

This study has the objective to investigate the use of Hawaiian plants for 

landscaping in Hawai´i. Information gained through this survey will help indicate trends 

and limitations of the market involving Hawaiian plants. With this information, the 

Hawaiian Nursery Industry could plan or adjust their production to better meet the 
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demand for native plants, both quantity and quality of product. As a result, it is expected 

that the Landscape Industry will be more interested and confident in their use of native 

plants. 

Limitations faced by the Landscape Industry identified by this study will be 

important to direct the scientific community to further research which is relevant to the 

industry. Understanding the process for the diffusion of information in the industry will 

aid services of extension to deliver the missing knowledge between the Landscape and 

Nursery Industries. 

Finally, this research will generate information that can support lawmakers in 

their decisions regarding the use of native plants by the Landscape and Nursery Industries 

in Hawai´i. 
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3. MATERIAL AND METHODS 

Survey  

In the spring of 2010, eighty-eight Landscape Architects, members of the ASLA 

Hawai´i State Chapter, were recruited to participate in this research project. Forty-two of 

them responded with their perceptions regarding the use of Hawaiian plants within the 

Landscape Industry. The study utilized the online service, SurveyMonkey, for the 

purposes of data collection. The survey questions were developed using the Tailored 

Design Method proposed by Dillman (2007).  A copy of the complete survey is attached 

in Appendix I. 

The questionnaire solicited information from respondents about their 

demographic and professional capacity. It also solicited information about their 

observations on the use of Hawaiian plants for landscaping, and the demand for this use. 

The limitations they have faced when using Hawaiian plants, their degree of satisfaction 

with the plants and their suppliers, and their sources of information about Hawaiian 

plants were also solicited. The survey contained both open and closed ended questions, 

and the respondents had the opportunity to include their comments at the end of the 

questionnaire.  

As part of the process, a preliminary Email was sent to the ASLA Hawai´i State 

Chapter.  It contained a brief description of the research, an invitation to participate in the 

survey, a link to access the survey’s webpage, and information on privacy matters for this 

research. The ASLA Hawai´i State Chapter personnel forwarded this Email to all its 

members; a total of 87 licensed professionals. Additional Emails with reminders to 

participate in the survey were sent out weekly, three times, and a final message was sent 
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to announce the end of the survey, and to acknowledge the responses and the ASLA 

collaboration. 

After 31 days, the survey’s web link was disabled. The responses were 

downloaded from the Survey Monkey into an Excel data sheet format. The responses 

were analyzed using parametric methods of analysis, including, descriptive analysis, 

analysis of variance (ANOVA), Tukey’s test, correlation, and regression, using the 

software SPSS Statistics 17. Descriptive analysis was used to find frequencies and means 

of responses. The ANOVA was used to find significant differences between responses. 

Questions with significant differences (i.e., P< 0.05) where analyzed using the Tukey’s 

test to find out which responses were different from one another. Finally, tests of 

correlation where used to verify interaction between responses from different questions.   

 

Questionnaire 

A copy of the complete questionnaire is available in Appendix E. The first 

question asked the location at which each respondent was based. It was a closed-ended 

question including the main four islands, Kauai, Oahu, Maui, and Hawai´i, and an option 

to include a different location. The responses were analyzed by distribution of frequency 

of responses by location. 

 The second question, with multiple choices, solicited respondents about their 

professional activities related to the landscape industry. These choices included landscape 

planning, landscape design, landscape contractor, landscape maintenance, arboriculture, 

nursery business, landscape education, landscape research, none of the above, and an 
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option to include other activities. The responses were analyzed by according to the 

distribution of the frequency of the responses. 

 The third question, with multiple choices, related to the educational background 

of the respondents. Choices included: PhD or Doctoral degree, Master’s degree, 

Bachelors, some college, high school graduate, some high school, technical/ trade school, 

and an option to include other education, not included in the questionnaire. The responses 

were analyzed by the distribution of frequency of the responses. 

 The fourth question was open-ended, and asked the respondents about the length 

of practice of their professional activities related to landscaping in Hawai´i. The 

responses were analyzed by the distribution of the frequency of the responses. 

Question five, similar to question four, asked respondents about the length of time 

they had been using Hawaiian plants in their professional activities related to 

landscaping. The responses were analyzed by the distribution of the frequency of the 

responses. 

Question six asked the respondents about their perception of the demand for 

Hawaiian plants from the commercial, military, public, and residential sectors. The 

commercial sector represented general businesses: shopping malls, stores, dealers, banks, 

hotels, resorts, golf courses, private schools, private hospitals, etc. The residential sector 

represented private estates, residences, vacation homes, and condos.  The public projects 

represented all the projects for the County, State, and federal agencies.  Specific 

examples of public projects are such things as parks, homesteads, public schools, public 

hospitals, road sides and right of ways, areas under public administration (for example, 
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the State Capital), etc. Military project included any project within the various military 

services and their bases or contracted by them. 

Question six was formatted in a matrix and respondents could select one of the 

following options relating to the demand by sector:  no use; low use – less than 30% of 

the projects;  moderate use – 30 to 60% of the projects; high use – 60 to 90% of the 

projects; or, extreme use – 90 to 100% of the projects. For analysis, the responses were 

rated from 1 to 5 using a Likert scale, the number 1 being the choice “no use”, and 5 the 

choice, “extreme”. The data was analyzed using the General Linear Models with the 

software PASW Statistics, version 18, to determine if there was any significant difference 

between the sectors. 

Question seven asked respondents for their observations about the amount of use 

of Hawaiian plants during the last year (2009), the past 5 years (2005-2009), and the past 

10 years (2000-2009). The question was formatted with drop-down menus, with one 

menu for each period of time. The options in the drop-down menus were: extreme 

decrease in use (more than -100%); high decrease (between -50 to -100%); moderate 

decrease (between -25 to -50%); no changes; moderate increase (between +25 to 50%); 

high increase (between +50 to +100%); and, very high increase (more than +100%). The 

responses were rated from 1 to 7 using a Likert scale, using the Likert scale, the number 1 

for “extreme decrease” and 7 for “very high increase”. The data were analyzed using the 

General Linear Models with the software PASW Statistics, version 18, to determine if 

there was any significant difference between the periods. 

 Question 8 asked participants to compare the anticipated use of Hawaiian plants 

in the 2010-2014 period, with their actual use of Hawaiian plants in the 2005-2009 



 21

period. They could indicate that they expected to use: fewer than half; fewer; the same 

amount; higher, but not more than twice as much; or, twice or more usage than in 

2005/2009. The responses were analyzed by distribution of frequency of responses. 

Question 9 asked respondents about their sources of Hawaiian plants for 

landscaping. The question was formatted as a matrix where respondents could choose the 

frequency which they purchased Hawaiian plants from different categories of suppliers of 

landscape plants. The suppliers were defined as: general nurseries (Koba’s, Sharon’s, 

Leilani, etc.); nurseries specialized in native Hawaiian plants (Hui Ku Maoli Ola, Native 

Plant Sources, etc.); large retailers (Home Depot, Costco, etc.); and garden stores 

(Ko´olau farmers, etc.). The choices for frequency were: never; occasionally; seldom; 

frequently; or always. For analysis, the responses were rated from 1 to 5, the number 1 

being the choice “never” and 5, the choice “always”. The data was analyzed using the 

General Linear Models with the software PASW Statistics, version 18, to determine if 

there was any significant difference between the suppliers. 

Question 10 was very similar to question 9, using the same format. However, 

question 10 asked the respondents about their satisfaction with the suppliers of Hawaiian 

plants, while question 9 asked about the frequency of purchases from these suppliers. The 

options for the degree of satisfaction where: very unsatisfied; unsatisfied; neutral; 

satisfied; very satisfied. The categories of suppliers remained the same as in question 9 

(general nurseries, nurseries specialized in native Hawaiian plants, large retailers, and 

garden stores). For analysis, the responses were rated from 1 to 5 using a Likert scale, the 

number 1 being the choice “very unsatisfied” and 5 the choice “very satisfied”. The data 



 22

was analyzed using the General Linear Models with the software PASW Statistics, 

version 18, to determine if there was any significant difference between the suppliers. 

Question 11 asked the respondents about their satisfaction with Hawaiian plants 

in different categories: edible, ferns, grasses, groundcover, indoor plants, palms, shrubs, 

trees, and water plants. The question was formatted using a matrix and the respondent 

could choose one degree of satisfaction for each category: very satisfied; unsatisfied; 

neutral; satisfied; or very satisfied. For analysis, the responses were rated from 1 to 5 

using a Likert scale, the number 1 being the choice “very unsatisfied” and 5 the choice 

“very satisfied”. The data was analyzed using the General Linear Models with the 

software PASW Statistics, version 18, to determine if there was any significant difference 

between the categories. 

Question 12 asked respondents about their satisfaction with the performance of 

Hawaiian plants. The question was formatted using a matrix, very similar to question 11. 

Respondents were asked about: establishment success; water demand; occurrence of pests 

and diseases; maintenance requirements; uniformity; and client satisfaction. They could 

choose one degree of satisfaction for each performance criteria: very satisfied; 

unsatisfied; neutral; satisfied; or very satisfied. For analysis, the responses were rated 

from 1 to 5 using a Likert scale, the number 1 being the choice “very unsatisfied” and 5 

the choice “very satisfied”. The data was analyzed using the General Linear Models with 

the software PASW Statistics, version 18, to determine if there was any significant 

difference. 

 Question number 13 asked about the limitations on the use of Hawaiian plants in 

landscaping. Respondents were asked to what extent they agreed that the following 
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statements were true limitations: Clients perception that Hawaiian plants are not as 

beautiful as traditional garden plants; cost is too high; desired plant sizes are not 

available; desired plant species are not available; different native species are readily 

available; other factors included; limited knowledge about specific native plant use; 

limited knowledge of plant propagation and care; low diversity of species available; the 

plants in the finished landscape did not correspond to design; poor quality of plants 

available in the market; and unfamiliarity in caring for Hawaiian plants. They could 

choose between one of the following options for each statement: strongly disagree; 

disagree; neutral; agree; strongly agree. For analysis, the responses were rated from 1 to 5 

using a Likert scale, the number 1 being the choice “strongly disagree”, and 5 the choice 

“strongly agree”. The data was analyzed using the General Linear Models with the 

software PASW Statistics, version 18, to determine if there was any significant difference 

between the categories. 

Question 14 asked about the importance of a variety of sources of information 

when using Hawaiian plants in landscaping. These were: training/conference; books; 

magazine/journals; specialized Hawaiian plant’s nurseries; general nurseries; Extension 

Agents/ specialists; Internet websites; other designers; own experience. Respondents 

could choose one of the following options to rate each source of information: not 

important at all; of little importance; moderately important; important; or, very important. 

For analysis, the responses were rated from 1 to 5 using a Likert scale, the number 1 

being the choice “not important at all”, and 5 the choice “very important”. The data were 

analyzed using the General Linear Models with the software PASW Statistics, version 18, 

to determine if there was any significant difference between the sources. 
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 Question 15, the final question, asked the respondents to include any thoughts 

and/or comments not covered in this survey. 
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4. RESULTS 

Response rate 

 After 4 weeks and 3 days of data collection, forty-two (48.3% out of 87) ASLA 

members had completed the survey. This response rate was high enough to use 

parametric methods to analyze the results. The distribution of responses within the time 

frame is presented in figure 1 and table 1.  

 

Questionnaire 

Question 1. Location of respondents 

Most of the respondents were based in Oahu (80.95%), followed by Hawai´i 

(9.52%), Maui (7.14%), and Kauai or other locations (2.38% each), as show in figure 2. 

More details are presented in table 2 (Appendix F).  

 

Question 2. Professional activities 

 Question 2 asked about the professional activities of the respondents. Several 

professionals performed more than one single activity; however, the predominant activity 

was landscape design (95.24%), followed by landscape planning (57.14%), and education 

(16.67%). More details are presented in table 3 (Appendix F). 
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Question 3. Educational background 

Question 3 asked respondents about their education levels. Most of the 

respondents held a Bachelors degree (64.3%), followed by Master’s degree (28.6%) and 

High School diploma (4.8%). The complete results for this question are presented in table 

4 (Appendix F).  

 

Question 4 and 5. Length of time in practice in Landscape Architecture and length 

time using Hawaiian plants for landscaping 

 The distribution of responses for the length of practice in Landscape Architecture 

in Hawai´i and the length of time using Hawaiian plants was asked in questions 4 and 5, 

respectively. There were two peaks for the distribution of the length of time in practice 

(figure 3), the first at 5 years, and the second at 25 years, and the average was almost 18 

years. The length using Hawaiian plants for landscaping is shown in figure 4, with an 

average of nearly 15 years. 

 

Question 6. The demand for Hawaiian plants 

 The public sector leads the use of Hawaiian plants in Landscaping (rate 3.45 in a 

scale raging from 1 to 5, where the number 1 represents no use of Hawaiian plants, and 5 

represents extreme use), this was followed by the military sector (3.12), residential sector 

(3.0), and, finally, the commercial sector (2.88) (figure 5). A significant difference was 

observed at the 0.05 level between the public and residential sectors, and between the 

public and commercial sectors, using the LSD test. There was no significant difference 
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when the Tukey’s test was used. The ANOVA is available in table 5 and results of the 

Tukey’s test are available in table 6 (Appendix F). 

 

Question 7 and 8. Trends for the use of Hawaiian plants in the Landscape Industry 

 As show in figure 6, the use of Hawaiian plants has increased during the past 10 

years. The growth rate as averaged from the responses, was 5.45 during the past 10 years 

(on the Likert scale from 1 to 7, where the number 1 represented extreme decrease, 4 

represented no change and 7 represented extreme increase).  The growth rate was 5.15 

during the past 5 years, and 4.95 during the last year. 

 The respondents expected to use more Hawaiian plants in the next year compared 

to the past five years. The average of the responses was 3.6 on the Likert scale from 1 to 

5, the number 1 being more than 50% of reduction of use, 3 representing no changes, and 

4 representing an increase not higher than 100%. 

 

Questions 9 and 10. The sources of Hawaiian plants 

 The frequency at which Landscape Architects obtain or specify Hawaiian plants 

in specialized nurseries is significantly higher than the frequency at which the same 

professionals obtain or specify plants from general nurseries, retail stores, and garden 

shops (figure 7 and tables 7 and 8 in the Appendix f). 

Also, the satisfaction with specialized nurseries is significantly higher than the 

satisfaction with the other suppliers (figure 8 and tables 9 and 10 in Appendix f). The 

frequency at which Landscape Architects obtain or specify plants from general nurseries 

was significantly higher than from retail stores and garden shops; but the degree of 
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satisfaction was not significantly higher. However, the average for the satisfaction with 

general nurseries was higher than the averages for retail and garden stores. 

 

Question 11. The satisfaction with Hawaiian plant types 

 There was a significant difference regarding the satisfaction level with the types 

of plants, as shown in table 8. Shrubs, groundcovers, palms, ferns and trees were the 

types of plants that received the highest scores (4.07, 3.92, 3.84, 3.84, and 3.74, 

respectively, on a scale that varies from 1 to 5, with the number 1 being very dissatisfied 

and 5 very satisfied), as shown in figure 9.  These responses were significantly higher 

than for aquatic plants and grasses (3.26 and 3.21, respectively). Aquatic plants, grasses, 

edible, and indoor plants received the lowest scores (3.16, 3.21, 3.05, and 3.0, 

respectively. The ANOVA and Tukey tests are presented in tables 11 and 12 in the 

Appendix F. 

 

Question 12. The satisfaction with Hawaiian plants performance in landscaping 

Water demand was the criterion that received the highest score (3.7), followed by 

success of establishment, client satisfaction, maintenance, pests and diseases, and 

uniformity (3.6, 3.5, 3.38, 3.32, and 2.97, respectively). Scores for water demand and 

success of establishment were significantly higher than the uniformity of plants (table 14 

and figure 10). The ANOVA (table 13) is presented in the Appendix F. 
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Question 13. The limitations on the use of Hawaiian plants in landscaping 

 The size of plants available in the market was indicated as the most important 

limitation on the use of Hawaiian plants in landscaping (rate 4.1). The following 

statements received very similar rates (either 3.7 or 3.6): desired species not available; 

low diversity of plant material; limited knowledge of propagation, care and use; 

unfamiliarity; and, client’s perception of native plants as not attractive materials. 

Respondents slightly disagreed with the statements: Hawaiian plants available in the 

market have poor quality; and, that plants in the landscape did not correspond to design. 

Finally, respondents were neutral about the cost of Hawaiian plants as a limitation in their 

use in landscaping. 

The results are presented in figure 11 and the statistical analysis is presented in 

tables 15 and 16 in the Appendix F. 

    

Question 14. Sources of information 

 The highest averages were given to the following sources of information: own 

experience (rate), specialized nurseries (rate), and books (rate). Scientific journals and 

general nurseries were classified as the least important sources. The other sources were at 

an intermediate level. This data is presented in figure 11, and statistical analysis is 

presented in tables 17 and 18 in the Appendix F.  

 

Question 15. Comments 

 Nine respondents (21.4% of a total of 42 respondents) completed question 15. 
Their responses are in the Appendix G. 
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Figure 1. Distribution of responses throughout the weeks. 

 

 

Figure 2. Demographic distribution of respondents (question 1). 
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Figure 3. Distribution of the time of practice of Landscape Architecture in Hawai´i 

(question 4). 

 

Figure 4. Distribution of the time of use of Hawaiian plants for landscaping (question 5).  
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Figure 5. The use of Hawaiian plants in different sectors in Hawai´i (question 6). .  

 

Figure 6. Changes on the use of Hawaiian plants for landscaping during the past 10 years 

(question 7). . 

Extreme 
 

High 

 
Moderate 

 
Low 

 
No use 



 33

 

 

 

 

 

 

 

Figure 7. Frequency which Landscape Architects purchase or specify Hawaiian plants 

from different sources of plants (question 9). Bars with same letters indicate sources not 

different at 0.05 level using Tukey’s test. 

 

 

 

 

Figure 8. Satisfaction of respondents with different sources of Hawaiian plants for 

landscaping (question 10). Bars with same letters indicate sources not different at 0.05 

level using Tukey’s test. 
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Figure 9. Satisfaction of Landscape Architects with different types of Hawaiian plants 

used in landscaping (question 10). The colors in the bars were used to group types of 

plants with similar results. Bars with same letters indicate types of plants not different at 

0.05 level using Tukey’s test. 
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Figure 10. Satisfaction of Landscape Architects with the performance of Hawaiian plants 

(question 11). Bars with same letters indicate types of plants not different at 0.05 level 

using Tukey’s test. Bars with same letters indicate types of plants not different at 0.05 

level using Tukey’s test. 
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Figure 11. The extend which respondents agree or disagree with proposed statements as 

limitations for use of Hawaiian plants in landscaping. The colors in the bars were used to 

group limitations with similar results. Bars with same letters indicate limitations not 

different at 0.05 level using Tukey’s test. 
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Figure 12. The opinion of Landscape Architects on the importance of several sources of 

information about Hawaiian plants. The colors in the bars were used to group limitations 

with sources of information similar results. Bars with same letters indicate importance 

not different at 0.05 level using Tukey’s test.
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5. DISCUSSION 

This survey had a response rate of 48.3%, higher than previous survey conduced 

in Hawai´i by Tamimi (1999), which the response rate was 40% (27 out of 73 

individuals). The reason of a higher response rate could be the survey method, following 

Dillman (2007) methodologies. This research used an online survey service, with 4 

weekly Emails sent for each participant, while Tamimi (1999) sent her survey only once 

by mail. 

The demographic data from respondents, represented by data from question 1, is 

proportional to the population of each Island, indicating that the survey had a good 

coverage. Also, the distribution of responses within the time of survey corroborates 

Dillman’s (2007) method, with most of the responses in the first week, followed by a 

gradual reduction of responses until the end of the survey. 

Most of the respondents (92.3%) completed the survey, suggesting that the 

questionnaire was well designed and user-friendly. Also, two of the nine responses to 

question 15 paid compliments on the survey, and only one of them gave suggestions of 

improvements that were also positive. These comments are important feedbacks from the 

industry and show that the industry is interested on the results of this research. Also, the 

act of including a comment at the end of the survey is very important to indicate that 

there is a social contract being created between the respondent and the researcher. This 

social contract will be beneficial for the delivery information in the industry and to solicit 

further information, as one of the respondents asked to keep the industry updated with the 

findings from this research. 
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The discussion of the results is presented in the following pages, divided by 

hypothesis. 
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Hypothesis I. The use of Hawaiian plants is expected to increase from 2010 to 2015 

 According to the data presented in this research, the hypothesis was validated. 

Participants in this research responded that the use of Hawaiian plants has 

increased in the past 10 years. This agrees with previous research (Tamimi, 1999) which 

showed that Landscape Architects in Hawai´i had also noted an increase before 1999. 

This momentum is likely a consequence of the passage of the Endangered Species Acts 

73 and 236 of the 1992 and 1993 Hawai´i State Legislature. As in 1999, Landscape 

Architects indicated that the main reasons for the increase at that time were, in order of 

importance, an increase in awareness, laws (in response to Acts 73 and 236), increase in 

availability, and low water requirements (Tamimi, 1999). 

Landscape Architects observed that the volume of the use of Hawaiian plants is 

growing, and is expected to continue to grow during the next five years. However, the 

growth rate has diminished in the past 10 years. This could be a consequence of changes 

in the economy since 2007, especially considering that landscape services are generally 

one of the last stages in the construction process. 

Suppliers of Hawaiian plants should be prepared to meet the growing need. Also, 

suppliers should be structured to offer new releases of species and cultivars. The 

Endangered Species Acts 73 and 236 are limited to public projects but in other projects 

Landscape Architects have the option to choose between Hawaiian and non-Hawaiian 

plants for landscaping. Considering that many designers are willing to use innovative 

plant materials in their projects, and considering that new releases of exotic plants have 

been continuously introduced in the market, the continued new releases of Hawaiian 

plants is very important to sustain the market interest in Hawaiian plants. 
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Hypothesis II. The public sector demands more Hawaiian plants than other sectors 

The average use of Hawaiian plants was higher in the public sector than in the 

military, residential and commercial sectors, but there was no significant statistical 

difference between sectors using the Tukey test (p=0.05). The use of Hawaiian plants was 

expected to be higher in the public sector than in the others as a response to Act 236 that 

requires the use of indigenous and Polynesian introduced plants in public spaces. 

This result is different when compared to a survey undertaken in the Southeastern 

United States. There, residential projects ranked highest in the use of native plants, 

followed by commercial, municipal, and federal project types (Brzuszek et al 2007). This 

difference could be a result of different landscape ordinances or laws and a difference in 

the number of federal and state landscape restoration projects, the same reasons given by 

Brzuszek et al. (2007) who justified the difference from Utah where native plants are 

used mostly for rehabilitation and reclamation purposes (Hooper, 2003). 

It is very important to have local nurseries able to supply large volume of plants, 

since extensive public projects, such as parks and roadsides, may require a larger volume 

of plants than general private projects (commercial and residential sectors). Also, 

nurseries should be prepared to meet state and/or federal regulations, since the 

regulations which apply to the supply for the public sector is different from the 

regulations for the private sectors. 
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Hypothesis III. Professionals obtain more Hawaiian plants from specialized 

nurseries than general nurseries or other stores 

Professionals prefer to obtain plants from specialized nurseries rather than general 

nurseries or stores. Also, they are more satisfied with specialized nurseries than other 

nurseries. The reason for this preference may be the larger diversity of species available 

from specialized nurseries and higher plant quality. 

Specialized nurseries do not offer only plants, but they are also an important source 

of information when using the Hawaiian plants for landscaping (see results of question 

15). This relationship between specialized nurseries and Landscape Architects is also 

important to facilitate the introduction of new releases in the market. 
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Hypothesis IV. Professionals are dissatisfied with certain types of plants 

available in the market 

This hypothesis was validated by this research. Professionals are more satisfied 

with shrubs, groundcovers, palms, ferns and trees, than with edible plants and grasses. 

This satisfaction may be a consequence of the experience with them because these are the 

plants that usually, occupy most of the area of a landscape design. Thus, nurseries focus 

their resources growing these kinds of plants and may end up with a product of good 

quality. For example, the catalog of the nursery Hui Ku Maoli Ola, specialized in 

Hawaiian plants, is divided in plant types, most of the plants being bushes, trees, or 

groundcovers. 

A fact that supports the hypothesis that availability and experience are the main 

reasons for preference for those types of plants is the case of palms. There are only two 

genera of palms considered Hawaiian, the native Loulu (Pritchardia spp.) and the 

Polynesian introduction Niu (coconut tree, Cocos nucifera). If diversity were playing a 

significant role in the satisfaction level of palms, the respondents should be dissatisfied 

with Hawaiian palms. However, palms received one of the highest scores. This shows 

that satisfactory experience is more important than the diversity of plants available for 

use. 

Edible and indoor plants are the categories that received the lowest scores. There 

are many edible plants known to be consumed by Hawaiians, for example: kalo (taro, 

Colocasia esculenta), ´uala (sweet potatoes, Ipomoea batatas), niu, ´ulu (breadfruit, 

Astorcarpus altilis), mai´a (Musa spp.), uhi (yams, Dioscorea species), kō (sugarcane, 

Saccharum officinarum), pia (Polynesian arrowroot, Tacca leontopetaloides), tī 
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(Cordyline fruticosa), āwa (kava, Piper methysticum). Also, there are many cultivar of 

these plants selected for landscape use. However, when these plants are used in 

professional landscape designs, they are generally not planted to be harvested, but 

because of their aesthetical values (e.g., C. esculenta for color and foliage) or function 

(e.g., I. batatais used as a ground cover). These plants may be consumed as edible plants 

more frequently in residential designs where the garden is maintained by its owner, who 

usually chooses the preferred vegetables and herbs, rather than a Landscape Architect. 

A possible solution to increase the satisfaction with edible plants could be to 

increase training in the proper use of these plants in landscaping. The proper training 

would involve not only the selection of plants, but also their maintenance. The 

maintenance of edible landscapes should aim at food security, similar to organic 

agriculture systems. Also, some cultivars selected for ornamental qualities, such as I. 

batatais and C. esculenta, may not be as effective for food production as the selections 

cultivated by Hawaiians, but they could be used for their ornamental qualities in 

compositions and display gardens. However, Landscape Architects should be aware of 

the differences between new varieties and the original Hawaiian selections, especially 

when using these plants because of their cultural and historical value. 

The satisfaction of Landscape Architects with grasses can be increased with the 

promotion of species and techniques suitable for use in the landscape industry. 

Techniques that improve the establishment success of new plantings, reduce planting 

costs, and practices for maintenance of planted areas are essential for adoption of 

Hawaiian plants as replacement to traditional exotic species, or to applications such as 

erosion control. For example, the University of Hawai´i at Mānoa researchers Dr. Joseph 
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DeFrank, PhD, and Orville Baldos, M.S, have tested different methods of planting of 

native Hawaiian grasses. They found that hydroseeding is a suitable method for large-

scale establishment of Fimbristylis cymosa, a native Hawaiian sedge that can be 

established through hydroplanting and used in extensive plantings such as road sides. 

More details of this research can be found in the USDA website, accessed October 10, 

2010, http://www.plant-materials.nrcs.usda.gov/pubs/hipmcot8077.pdf. Dr DeFrank is 

also testing the tolerance of native Hawaiian plants to various herbicides largely used in 

landscaping. 
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Hypothesis V. Currently, there are different constraints for using Hawaiian plants 

by Landscape Architects than in 1999 

This hypothesis was not sustained by the research. The main constraints for use of 

Hawaiian plants for landscaping in Hawai´i in 2010 remained the same as in 1999, these 

are: low availability and limited knowledge about the care of Hawaiian plants. Also, three 

of the nine comments in question 9 were testimonies of frustrations related to plant 

availability, plant quality in nurseries, and maintenance requirements. 

The two main limitations observed in this research were the availability of plant 

species and plant size, this does correspond to the first limitation in Tamimi’s (1999) 

research (lack of availability and quantity of material). This same limitation was observed 

in Utah and Southeastern USA (Hooper et al, 2008; Brzuszek et al, 2007). 

The third most important limitation observed in this research was the limited 

knowledge of the propagation, care and use of Hawaiian plants. This limitation could also 

be compared to the second and third most important constraints as found by Tamimi 

(1999) (unknown maintenance requirements and difficulty in selecting plants due to lack 

of information and microclimate requirements).  

According to the research the cost of the Hawaiian plants was not a significant 

limitation on their use in Hawai´i. Similar results were obtained on the use of native 

plants in Utah. However, in the Southeastern USA the cost of plants ranked third of 

eleven as limitations on the use of native plants in landscaping. 

The quality of the plants was not considered as an important limitation on the use of 

Hawaiian plants in landscaping. The same factor was observed in the use of native plants 

in both the Southeastern USA and Utah. These results indicate that, even though there is 
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the low availability, nurseries are supplying the market with plant materials of good 

quality at reasonable prices. 

Low availability may be a barrier in the promotion of Hawaiian plants in 

landscaping because Landscape Architects may be frustrated after specifying certain 

plants that are not available in the market, and clients may be frustrated if plants with 

irregular sizes are used in their projects. This is a difficult situation, especially in Hawai´i 

where the isolation and size of the islands places a geographic limitation on size of the 

nurseries and the market range. Also, it is difficult for nurseries to keep large stocks of 

plants because it results in higher operational costs and demands more labor and larger 

areas of production. Landscape Architects should establish a good communication with 

nurseries to recommend only those materials that are readily available, or at least give 

lead time to nurseries to schedule their production and grow the necessary amount of 

plants. 

Another important constraint is the lack of knowledge of the proper use and 

maintenance of the plants in the landscape. If Landscape Architects and clients have a 

bad experience using Hawaiian plants, they will tend to avoid use, and will be even 

harder to promote other Hawaiian plants. 

Extension Agents, nurserymen and Landscape Architects with experience growing 

Hawaiian plants could orient the public on the proper uses of Hawaiian plants or be 

consulted for plant selection. 

The quality of Hawaiian plants available in nurseries is not a limiting factor on the 

use of Hawaiian plants in the landscape. This is important, indicating that nurseries are 
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not meeting the demand to Hawaiian plants but are supplying plants with good quality at 

reasonable prices. 

A complete comparison of the results of this research compared with research done 

by Tamimi (1999) in Hawai´i, by Brzuszek et al (2007) in the Southeastern USA, and by 

Hooper et al (2008) in Utah, is presented in table 19 in the Appendix F. 

 



 49

Hypothesis VI. ASLA Hawai´i State Chapter members prefer websites as a source 

of information of Hawaiian plants 

The hypothesis was not validated by this research. Specialized nurseries, books, 

extension agents/specialists and other designers, are the main sources of information and 

more important than websites when the Landscape Architects design with Hawaiian 

plants. 

The web is generally seemed as a rich source of material and one of the respondents 

commented on question 15 that “an on line library resource” would be very beneficial. 

However, the market is very familiar to select plants based on books, especially when 

these books are written in the catalog format. Recent websites such as the Native Plants 

Hawai´i (http://nativeplants.hawaii.edu/), created by the University of Hawai´i in 

collaboration with local nurseries and specialists, may change this scenario, but this 

website was released less than one year before survey was conduced and the market may 

not be familiar with the website yet. 

Specialized nurseries are also a very reliable source of information about growing 

Hawaiian plants because of their in depth of experience with the plants, as most of the 

nurserymen follow the production in all stages of cultivation, and know the requirements 

of each species and cultivar. This is probably the reason for the preference for consulting 

these professionals instead of general nurseries. 

The length of practice as a Landscape Architect influences the choices of sources of 

information. As shown in figure 13, professionals that have practiced in Hawai´i for 5 

years or less rely more on specialized nurseries as their source of information, followed 

by books and websites. On the other hand, professionals who have practiced in Hawai´i 
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for 26 to 35 years rely more on books, specialized nurseries and extension 

agents/specialists, followed by other designers and websites. These choices are probably 

the result of the relationships that these professionals have developed throughout their 

careers, since younger professionals trend to use public sources of information more 

often than restricted sources, such as Extension Agents/specialists and other designers. 

 

1

2

3

4

5

Trai
nin

g /
 C

on
fer

en
ce

Boo
ks

Mag
az

ine
/N

ew
sp

ap
er

Scie
nti

fic
 jo

urn
als

Spe
cia

liz
ed

 H
aw

aii
an

 P
lan

t’s
 N

urs
eri

es

Gen
era

l N
urs

eri
es

Exte
ns

ion
 ag

en
ts 

/ S
pe

cia
lis

ts

Int
ern

et 
web

sit
es

Othe
r d

es
ign

ers

Own e
xp

eri
en

ce

Source of information

Fr
eq

ue
nc

y 
of

 u
se

1 to 5 years of practice 26 to 35 years of practice
 

Figure 13. The use of sources of information about Hawaiian plants for landscaping by 

respondents with different time of practice in Hawai´i. 
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6. CONCLUSION 

Landscape Architects practicing in Hawai´i observed that the volume of the use of 

Hawaiian plants in landscaping is growing, and is expected to continue to grow during 

the next five years. However, the main constraints for use of Hawaiian plants in 2010 

remained the same as in 1999 (Tamimi, 1999), these are: low availability and limited 

knowledge about the care of Hawaiian plants. 

Current legislature requires the use of Hawaiian plants in public projects; 

however, Hawaiian plants will be used in landscapes at their full potential only after the 

market overcomes the limitations confirmed by this and previous research (Tamimi, 

1999). The availability of Hawaiian plants could be improved by increasing the volume 

and diversity of plants, especially by nurseries specialized in Hawaiian plants. The 

volume of Hawaiian plants available in the market could be increased by increasing the 

resources destined for production of Hawaiian plants and by increasing the efficiency of 

production, the first through expansion of operations and the second by research. The 

diversity of plants will be increased as nurseries propagate more plants collected from 

native vegetations or ex-situ collections of Hawaiian plants, such as Botanical gardens, 

University and private collections. It is worthy to remind that nurseries should take extra-

care to keep track of the origin of their plant materials when propagating plants from ex-

situ collections. 

This study identified specialized nurseries as the key factor for the promotion of 

Hawaiian plants in landscaping, being the principal source of plants and information for 

Landscape Architects.  Books and Extension Agents/specialists were also identified as 

important sources of information for Landscape Architects. These sources of plants and 
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information should be considered in any attempt to overcome the limitations for use of 

Hawaiian plants.  

Finally, this research shows that the market of Hawaiian plants is expanding; 

therefore, research involving the production of Hawaiian plants should receive more 

incentives to increase this field of knowledge, and production systems should receive 

more investments in order to expand their operations and attend the demand of plant 

material. These are actions that will support the industry to follow the requirements of the 

Endangered Species Acts 73 and 236, protecting and building awareness of native plants 

and ecosystems, and serving the society with landscapes that provide a better sense of 

place in Hawai´i.  
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Appendix A. Recent landscape projects using Hawaiian plants in the University 

of Hawai´i at  Mānoa. 

 

Figure 14. Landscape using Hawaiian plants at Hale Manoa’s gardens. 
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Figure 15. Landscape using Hawaiian plants in the East-West Center Native Plants 

Garden. 
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Figure 16. Landscape using Hawaiian plants in the court yard at Bachman Hall. 
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Appendix B. Committee on Human Studies Consent Form 
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Appendix C. Screenshots of the survey as seem by respondents.  

 

Figure 17. Screenshots of the survey as seem by respondents. They include an open 

ended question (question 5), a closed ended question (question 8), a question in a matrix 

(question 6) and a question using drop-down menus (question 7).
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Appendix D. Email sent to ASLA members to participate in the survey 

Aloha, 

I am a graduate student at UH working with Dr. Andy Kaufman on a research project 

looking at native and non-invasive species for use by Landscape Industry Sectors of 

Hawai´i. The attached survey is part of this work and it should take you less than 10 

minutes to complete it online through the link below. This research project is also part of 

my Master’s thesis so your input is very important to me. The identities of your responses 

will be confidential with only the results from this research to be published. 

 

Here is the link to the survey: 

http://www.surveymonkey.com/s/23RHV62 

 

You may copy and paste the link to your web browser if you receive the error message 

"Javascript is required for this site to function, please enable" from your email client. 

 

Thank you in advance for your participation. 

 

Sincerely, 

 

Alberto H. Ricordi 

--  

Alberto Henrique Ricordi 

 

University of Hawai'i at Manoa 

Department of Tropical Plants and Soil Sciences - TPSS 

3190 Maile Way, St. John Room 102 

Honolulu, Hawai´i, USA 96822 

Phone: (808) 497-2546 

FAX: (808) 956-3894 

EMAIL: albertoh@Hawai´i.edu 

Skype: alberto.ricordi 
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Appendix E. Questionnaire 

  

 Survey on Use of Hawaiian Plants by Landscape Architects in Hawai‘i 

 

 

Aloha! 

I am a graduate student at UH working on a research project looking at native and non-

invasive species for use by Landscape Industry Sectors of Hawai´i. The survey is part of 

this work and you will take less than 10 minutes of your time to complete. This research 

project is also part of my Master’s thesis so your input is very important to me. 

The term “Hawaiian plants”, frequently used on this survey, represents both native and 

canoe plants. Hawaiian Plants are considered ones not introduced by humans, such as the 

Ohia lehua. Canoe plants are considered plants introduced by voyagers, such as kalo and 

´awa. 

There is a space dedicated for comments and/or your thoughts in the last question. Your 

identity is confidential with only the results from this research to be published. 

Thank you in advance for your participation, 

Alberto Ricordi 

 

NEXT (BUTTON TO START THE SURVEY) 
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1) Where are you based? 

□ Kauai 

□ Oahu 

□ Maui 

□ Hawai´i 

□ Other (please specify):  

 

2) What of the following activity(s) have you performed professionally, in the past 

10 years? (mark all that apply) 

□ Landscape planning  

□ Landscape design 

□ Landscape contractor 

□ Landscape maintenance 

□ Arboriculture 

□ Nursery business 

□ Landscape education 

□ Landscape research 

□ None of the above 

□ Other (please specify):  
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3) What is your educational background?  (check all that apply) 

□ PhD or Doctoral Degree 

□ Master’s Degree 

□ Bachelor 

□ Some College 

□ High School Graduated 

□ Some High School 

□ Technical / trade school 

□ Other (please specify):  

 

 

 

4) How many years have you practiced professional activities related to landscaping 

in Hawaii? 
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5) How many years have you USED Hawaiian plants in your professional activities 

related to landscaping? 

 

 

 

6) Please rate what you see as the demand for Hawaiian plants from each of the 

following industry sectors (only one choice per sector):  
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7) What changes have you observed in the use of Hawaiian Plants used for 

landscaping in the last year, and in the past 5 years and in the last 10 years? (drop 

down menu) 

 Change   

In the last Year Extreme decrease (more than -100%) 

High decrease (between -50 to -100%) 

Moderate decrease (between -25 to -50%) 

No changes 

Moderate increase (between +25 to +50%) 

High increase (between +50 to +100%) 

Very high increase (more than +100%) 

In the past 5 years 

(since 2005) 

Extreme decrease (more than -100%) 

High decrease (between -50 to -100%) 

Moderate decrease (between -25 to -50%) 

No changes 

Moderate increase (between +25 to +50%) 

High increase (between +50 to +100%) 

Very high increase (more than +100%) 

In the past 10 

years (since 2000) 

Extreme decrease (more than -100%) 

High decrease (between -50 to -100%) 

Moderate decrease (between -25 to -50%) 

No changes 

Moderate increase (between +25 to +50%) 

High increase (between +50 to +100%) 

Very high increase (more than +100%) 
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8) Compared to the past five years (2005-2009), you expect your use of Hawaiian 

plants in the next five years to be: 

□ Fewer than half 

□ Fewer 

□ The same amount 

□ Higher, but not more than twice as 2005-09 

□ Twice or more than 2005/09 
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9) Where do you usually obtain or specify Hawaiian Plants for landscaping? 
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10) How satisfied are you with the following suppliers of Hawaiian plants? 
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11) How satisfied are you in the following categories with the Hawaiian plants used 

in your projects? 
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12) How satisfied are you in the following categories with the Hawaiian plants used 

in your projects? 
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13) How much do you agree or disagree with the following statements as limitations 

for use of native Hawaiian plants for landscaping? 
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(cont. question 13) 
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14) How important are these sources of information when using Hawaiian Plants in 

your designs? 
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Thank you for completing this confidential survey! I appreciate your time. 

- Alberto Ricordi 

 

15) Please use the space below to add any thought and/or comments that was not 

covered in this survey. 
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Appendix F. Tables with ANOVA and Tukey’s tests  

Table 1. Percentage of respondents within 4 weeks of survey. 

Week Frequency Percent Valid Percent Cumulative Percent 

First week 26 61.9 61.9 61.9 

Second week 6 14.3 14.3 76.2 

Third week 9 21.4 21.4 97.6 

Fourth week 1 2.4 2.4 100.0 

Total 42 100.0 100.0  
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Table 2. Number of respondents in each location and the percentage of respondents per 

each location (question 1). 

Based Count % 

Oahu 34 80.95% 

Hawaii 4 9.52% 

Maui 3 7.14% 

Kauai 1 2.38% 

Other (please specify 1 2.38% 

Other: Los Angeles 
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Table 3. Frequency of professional activities of respondents (question 2). 

Activity Count % 

Landscape design 40 95.24% 

Landscape planning 24 57.14% 

Landscape education 7 16.67% 

Landscape contractor 5 11.90% 

Landscape maintenance 5 11.90% 

Landscape research 5 11.90% 

Other (please specify) 5 11.90% 

Nursery business 4 9.52% 

Arboriculture 1 2.38% 

None of the above 0 0.00% 

 

Responses for “Other (please specify)”: (1) Author; (2) transport system & emergency 

management planning; (3) Historic Preservation of cultural landscapes; (4) green-waste 

facility; and, (5) Irrigation Design. 
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Table 4. Frequency of educational background of respondents (question 3).  

Education Count % 

Bachelor 27 64.3% 

Master’s Degree 12 28.6% 

High School Graduated 2 4.8% 

PhD or Doctoral Degree 1 2.4% 

 

Responses for “Other (please specify)”: (1) AutoCAD, (2) Some Graduate School, and, 

(3) Ph.D. in unrelated field, plus completed 3/4 of UC Berkeley's Landscape Architecture 

program (no degree). 
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Table 5. ANOVA table for demand of Hawaiian plants in different sectors (question 6) 

Source Type III Sum of 

Squares df Mean Square F Sig. 

Total 1815.00 168      

Sectors 7.63 3 2.54 2.32 .07

Error 179.21 164 1.09    
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Table 6. The use of Hawaiian plants in projects for different sectors. 

Sector Score* 

Public 3.45

Military 3.11

Residential 3.00

Commercial 2.88

 

* Scale: 1= no use; 2= low – less than 30% of the projects; 3= moderate – 30 to 60% of 

the projects; 4= high – 60 to 90% of the projects; 5= extreme – 90 to 100% of the projects 
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Table 7. ANOVA table for frequency which Landscape Architects purchase or specify 

Hawaiian plants from different sources of plants (question 9). 

Source Sum of Squares df Mean Square F Sig. 

Total 216.82 145     

Sources 94.08 3 31.36 36.28 .00 

Error 122.74 142 .86    
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Table 8. Frequency which Landscape Architects purchase or specify Hawaiian plants 

from different sources of plants (question 9).  

Subset for alpha = 0.05 Source 

1 2 3 

Garden shops 1.53*    

General 2.97  

Retail stores 3.46 3.46 

Specialized   3.67 

Sig. 1.00 .11 .76 

Means compared using Tukey test (P=0.05). Means for groups in homogeneous subsets 

are displayed. 

* Scale: 1= never; 2= occasionally; 3= seldom; 4= frequently; 5= always. 
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Table 9. ANOVA table for satisfaction of Landscape Architects with sources of 

Hawaiian plants for landscaping (question 10). .  

Source Sum of Squares df Mean Square F Sig. 

Total 104.89 147     

Sources 27.28 3 9.09 16.87 .00

Error 77.60 144 .53    
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Table 10. Satisfaction of Landscape Architects with suppliers of Hawaiian plants 

(question 10).    

Subset for alpha = 0.05 
Source 

1 2 

Garden shops 3.05*  

Retail stores 3.17  

General 3.46  

Specialized  4.15

Sig. .08 1.00

Means compared using Tukey test (P=0.05). Means for groups in homogeneous subsets 

are displayed. 

* Scale: 1= very dissatisfied; 2= dissatisfied; 3= neutral; 4= satisfied; 5= very satisfied. 
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Table 11. ANOVA for satisfaction of Landscape Architects with different categories of 

Hawaiian plants (question 11) 

Source Sum of Squares df Mean Square F Sig. 

Total 220.45 340    

Categories 51.42 8 6.42 12.62 .00

Error 169.02 332 .50   
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Table 12. The degree of satisfaction of Landscape Architects with different categories of 

Hawaiian plants (question 11).  

Subset for alpha = 0.05 

Plant Type 1 2 3 

Indoor 3.00*   

Edible 3.05   

Grasses 3.21 3.21  

Aquatic 3.26 3.26  

Trees  3.71 3.71 

Ferns   3.84 

Palms   3.84 

Groundcovers   3.92 

Shrubs   4.07 

Sig. .80 .06 .37 

Means compared using Tukey test (P=0.05). Means for groups in homogeneous subsets 

are displayed.  

* Scale: 1= very dissatisfied; 2= dissatisfied; 3=neutral; 4= satisfied; 5= very satisfied.
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Table 13. ANOVA of satisfaction of Landscape Architects with the performance of 

Hawaiian plants used in landscaping (question 12). 

Source Sum of Squares df Mean Square F Sig. 

Total 151.01 217     

Criterion 12.68 5 2.54 3.89 .002 

Error 138.33 212 0.65    
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Table 14. The degree of satisfaction of Landscape Architects with the performance of 

Hawaiian plants used in landscaping.(question 12)  

Subset for alpha = 0.05 Category 

1 2 

Uniformity 2.97 *

Pests and diseases 3.32 3.32

Maintenance 3.38 3.38

Client satisfaction 3.50 3.50

Establishment 3.60

Water demand 3.72

Sig. .06 .27

Means compared using Tukey test (P=0.05). Means for groups in homogeneous subsets 

are displayed. 

* Scale: 1= very dissatisfied; 2= dissatisfied; 3=neutral; 4= satisfied; 5= very satisfied. 
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Table 15. ANOVA table for limitations on use of Hawaiian plants in landscaping 

(question 13). 

 
Source Sum of Squares df Mean Square F Sig. 

Total 416.71 365

Limitation 62.87 9 6.98 7.02 .00

Error 353.83 356 .99
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Table 16. Perception of Landscape Architects possible limitations for the use of 

Hawaiian plants in landscaping (question 13). 

Subset for alpha = 0.05 Limitations 

1 2 3 

Poor quality of plants available 2.75*    

Plants in landscape do not correspond design 2.83    

Cost too high 3.00 3.00  

Clients perception  3.58 3.58

Unfamiliarity  3.59 3.59

Limited knowledge on plant use  3.62 3.62

Limited knowledge on propagation and care  3.64 3.64

Low diversity is available  3.64 3.64

Desired species not available  3.72 3.72

Plant size not available    4.10

Sig. .98 .06 .42

 Means compared using Tukey test (P=0.05). Means for groups in homogeneous subsets 

are displayed. 

* Scale: 1= strongly disagree; 2= disagree; 3= neutral; 4= agree; 5= strongly agree.



 90

Table 17. ANOVA table for sources of information when using Hawaiian plants in 

landscaping (question 14). 

Source Sum of Squares df Mean Square F Sig. 

Total 420.48 369

Sources 86.65 9 9.62 10.38 .00

Within Groups 333.83 360 .92
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Table 18. The opinion of Landscape Architects on the importance of several sources of 

information about Hawaiian plants (question 14).  

Subset for alpha = 0.05 Source 

1 2 3 4 

Scientific journal 3.00*       

General nurseries 3.16       

Magazine/ Newspaper 3.27 3.27     

Training/ Conference 3.43 3.43     

Internet websites 3.59 3.59 3.59   

Other designers 3.59 3.59 3.59   

Extension agents/ Specialists   3.89 3.89 3.89 

Books     4.19 4.19 

Specialized nurseries       4.32 

Own experience       4.49 

Sig. .196 .149 .196 .196 

Means compared using Tukey test (P=0.05). Means for groups in homogeneous subsets 

are displayed. 

* Scale: 1= very important; 2= important; 3= moderately important; 4= of little 
importance; 5= not important at all always. 
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Table 19. Main limitations for use of Hawaiian plants in Hawaii compared with results from other research on use of native 

plants for landscaping. 

Limitation This research Tamimi (1999) 

Hawaii 

Brzuszek et al (2007) 

Southeastern USA 

Hooper (2008) 

Utah 

1st Desired plant sizes 

are not available 

Lack of availability and quantity 

of plant material 

Too few sources Desired plant species 

are not available 

2nd Desired plant species 

are not available 

Unknown maintenance 

requirements  

Not enough customer 

interest 

Desired plant size are 

not available 

3rd Limited knowledge of 

plant propagation and 

care 

Low diversity of 

species are available 

Limited knowledge 

about specific native 

plant use 

Unfamiliarity in 

caring for Hawaiian 

Plants 

Difficulty in selecting plants due 

to lack of information about 

plants and microclimate plant 

requirements 

Prices not competitive Clients perception that 

Hawaiian Plants are not 

as beautiful as 

traditional garden 

plants 
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Limitation 

(cont.) 

This research Tamimi (1999) 

Hawaii 

Brzuszek et al (2007) 

Southeastern USA 

Hooper (2008) 

Utah 

3rd Clients perception that 

Hawaiian Plants are 

not as beautiful as 

traditional garden 

plants 

   

4th  Getting the client, public, 

and/or designer to accept the 

use and aesthetic of native 

plants 

Too few species available Customer unfamiliarity 

in caring for native plants 

5th   Insufficient quantities 

available 

Limited knowledge of 

plant propagation and 

care  

6th   Lack of familiarity Limited knowledge about 

specific native plant use 

7th   Non-natives superior Poor quality of 

plants/seeds after 

shipment 

8th Cost too high  Natives are 

deciduous/weedy in 

appearance 

Finished landscape did 

not turn out as planned 
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Limitation 

(cont.) 

This research Tamimi (1999) 

Hawaii 

Brzuszek et al (2007) 

Southeastern USA 

Hooper (2008) 

Utah 

9th Plants in landscape do 

not correspond to 

design 

 Natives don’t fit style used 

in designs 

Cost is too high 

10th Poor quality of plants 

available 

 Lack of larger sizes 

available 

 

11th   Natives are improperly 

grown in nurseries 
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Appendix G. Responses to Question 15. 

 

1. To be quite honest, I am impressed with Home Depot's selection of native Hawaiian 

plants! 

 

2. I assume that "scientific journals" as a source of information about use of native plants 

would include Landscape Architecture planning & design professional journals. 

 

3. For questions like number 8 some of the architects have limited contact with certain 

markets. For example if some one specializes in commercial and doesn't do residential 

project the survey doesn't allow for leaving that category blank. In those cases it creates a 

false positive in one category.  In addition other questions like where we get the plants. In 

most cases the architect doesn't have control over where the contractor get the plants. So 

we won't know were they obtain them, also many contractors will grow their own. 

 

4. I think that it would be very beneficial if there were an on line library resource 

specializing in photographs of materials in real settings, guidelines for development of 

site specific requirements (i.e. type of soil, how to prepare for installation, water 

requirements, etc.) for native plant materials so that designers can appropriately utilize 

native plant materials in their design.  This site could be a great tool for designer/client 

access to better educate both parties to the benefits of the use of native materials. 
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5. Alberto, I have provided answers that are informed by my general impression.  I have 

been licensed in Hawaii from here in Los Angeles (my main practice) for 6+ years.  I 

have yet to be commissioned.  I have networked hard w/i High-end Custom residential 

General Contractors, Developers, and Nurseries.  My practice is mostly high-end custom 

residential and estate work.      I was really disappointed with the availability and quality 

of plants that  was shown at larger nurseries on the Big Island and on Oahu compared to 

that  which we find in California.  From natives to imports - the standard of the industry 

there does not remotely compare.  I have extremely discerning clients who expect no less 

that the standards that we experience here and in other parts of the world where they may 

also own estates.  I would be very challenged to satisfy a great many of them with the 

materials that I have seen available thus far in Hawaii. Whether indigenous or adaptive, 

provided that the palette works with the style that we are designing to, I am pleased to use 

either, provided that the size, abundance, and quality is there.    Thanks for asking truly 

prudent questions.  Best of luck in your endeavors! 

 

6. I moved to Hawaii three years, and have only recently began practicing landscape 

design here. Part of my delay (besides the economy) has been the desire to learn more 

about soils, plants, and especially native plants. In California, where I worked for ten 

years and won awards for my designs with California natives, working with natives was 

easy. There were numerous nurseries, lots of varieties, and the plants themselves adapted 

well to residential and even commercial sites (and the mistreatment by clients and 

landscape maintenance companies). But Hawaiian natives seem much more niche-bound, 

less flexible concerning water schedules, and except for a few well-known plants, not 
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very adaptable to urban landscapes.  I had a glorious planting of Ohai in front of my 

house (one of my experiments with natives) and had set the irrigation accordingly. While 

gone on vacation, a few rainy days wiped them out. That's the kind of unpredictability 

that can create real problems for a designer, because few clients are willing to invest in 

plants that may not survive typical "acts of God." Nevertheless, I'll persevere looking for 

those specimens that can survive! 

 

7. We don't specify plants but work with landscapes that use them.  The degree of 

maintenance appears to be the key issue with our clients and the desired look isn't what 

they felt they should have received. 

 

8. Good survey, I hope it will expand the diversity of native species. 

 

9. Thanks!  Please keep the professional industry up to date with your findings and final 

report. 
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