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Abstract 

The overall purpose of our study was to uncover the benefits and limitations of 

rooftop spaces in Madison, Wisconsin as well as a greater understanding in how these 

spaces are perceived and utilized by residents of Madison was gained. Our paper is split 

up into three sections: rooftop gardens, social spaces, and solar energy production. We 

conducted surveys and interviews to investigate current utilization of the rooftop areas in 

Madison. Despite limitations, those well versed in green roof implementation stress the 

benefits and importance of such spaces. Our findings have shown that while there is an 

increasing demand for green roof spaces in Madison, the city as a whole still has a large 

amount of available green space to expand out to. Future studies should focus on funding 

for green roof spaces and policy changes to help rooftops green spaces become 

mainstream. 

Introduction 

 As an increasing population has led to the exploration of every possible space on 

this planet, continuous expansion and loss of green space have created a civilization that is 

out of touch with nature. This disconnect with nature pushes society away from the life-

changing benefits that interactions with nature cultivate (Bindel n.d.). Consequently, this 

separation from nature has spilled over into people’s perceptions and those who have less 

interaction will nature sometimes lead to environmental degradation. While rooftop spaces 

hold a great potential to serve multiple purposes, they are only now becoming more 

common in urban areas. This leads us to our research questions: What are the benefits and 

limitations of rooftop spaces in Madison, Wisconsin? How do Madison residents perceive 

these spaces?   



 

Our project focuses on the city of Madison, which is located in the Midwest with a 

humid continental climate and characterized with large seasonal temperature variance. 

Madison is growing rapidly, yet is presented the issue of being geographically constrained 

by several lakes, two large ones to the east and west: Lake Mendota and Monona. In 

addition to this area's unique geographic location, Madison residents generally value 

locally produced food and are eager for sustainable forms of energy. Recent developments 

have led to a demand for more green spaces as well as clean energy sources. It is obvious 

that this increasingly urban area, and others like it, require a solution: that solution is green 

rooftops.  

In our current project, we define a green roof space as any utilization of a rooftop 

other than nothing (with the exception of HVAC), with any type of utilization 

incorporating social interaction and environmental sustainability. While the first thought 

that comes to mind is undoubtedly a rooftop garden it can also include vegetation free uses 

such as bars, swimming pools, etc. We focus on three major types of rooftop utilizations: 

environmental, social networking and community building and solar energy. For the 

environmental section, we analyzed rooftop gardens and their benefits and limitations, 

involving mechanisms such as microclimate. For the section about social networking and 

community, we conducted case studies on rooftop swimming pools and UW residence 

facilities in order to assess perceptions and interaction. Finally, the energy section focuses 

mainly on rooftop solar panels, as well as the potential for green roofs to save on energy 

costs.  



 

Literature Review 

I. Environmental 

Rooftop Gardens 

Hanson begins her book by providing a vague definition of a green roof as a 

rooftop space with plants covering functional garden layers beneath it all working together 

in order to provide ecosystem services,  (Hanson 2012, 35) proving that what constitutes 

as a green roof space is open to interpretation. Services that are often offered by these 

spaces include, but are not limited to, energy savings, longer roof life, mitigation of heat 

island effect, storm water management, resources for urban organisms, air quality 

improvements, building energy savings, and finally an amenity space in an already 

crowded city (Berardi 2012, 217).  Similarly the rise in green roofs has lead to trends in 

roof solar panels, zero-water use, and eco-cities.  

There are the different categories of green spaces in regards to green roof 

technology. The first type is an intensive green roof, meaning that it is designed for 

aesthetic appeal along with recreational use. This type of garden requires the greatest 

amount of capital investment and also physical maintenance over the long run. The 

alternative to this is an extensive garden whose entire purpose is practicality through 

benefits such as fire resistance, water runoff management and thermal insulation (Dunnet 

2008, 65). Extensive gardens are simplistic in style and often have a much shallower 

growing medium under low-growing vegetation, which requires less upkeep. An added 

benefit is that both types of gardens not only provide insulation but also act as a sound 

barrier that helps prevent the bustling sounds of an urban life from seeping into the 

building itself. This can provide an additional benefit because more temperature insulation 



 

and soundproofing on the inside of a building obviously results in less building materials 

utilized, such as additional insulation, as well as the energy it takes to make these 

materials (Litichevskaya 2011). Reducing noise pollution could also have positive impacts 

on the real estate values for buildings surrounding an implemented garden space.  

When deciding on a location for a rooftop garden one must take the following 

considerations into account; sun and heat, water supply and drainage, wind, planters, etc.  

(Hanson 2012, 35). Such considerations differ depending on geographic location, spatial 

surroundings of other buildings, political influences, etc. Every rooftop garden is going to 

face different limiting factors, yet the above-mentioned considerations seem to be the most 

common issues that arise. Found below, Figure 2 offers a design example for the Madison 

Children’s Museum rooftop garden; included in this example are size, amount, and 

location of each plant choice, dimensions, and primary features. Also found below, Figure 

Figure 2: Identifies plant selections locational blueprint for Madison Children’s Museum Rooftop Ramble.  

Source: Pioneer Roofing, LLC. 11 Jan. 2010. 
 

       
       

  



 

3 offers a more in-depth, structural blueprint for the construction of the museum’s rooftop 

garden; this plan gives an idea of the expertise needed to design and construct such a 

space and some of the implemented structural parts to give an idea of how to overcome 

structural limitations. The average individual or organization without gardening or 

architectural experience, or a large-scale project outside certain abilities, often seek 

outside advice- as the Children’s Museum did in employing Pioneer Roofing.   

 

Figure 3: Blueprint of Madison Children’s Museum 

Source: J.H. Findorff & Son, Inc. 9 Dec. 2008. 
 

Water Runoff and Filtration  

While the benefits of green roofs with vegetation are immense, water runoff 

mitigation and overall filtration of water quality is arguably the most important benefits 

(Snodgrass 2006, 21). Impervious surfaces typically cover around 75% of urban area 

ground surface that results in most precipitation not being absorbed (Snodgrass, 2006, 24). 



 

Traditional rooftops not only divert 100% of storm water and increase downstream 

erosion, “but also account(s) for up to 60% of a building cooling load” due to solar 

radiation absorption while “greatly increasing building energy consumption for cooling in 

warm weather” (Drake, Date, 207). Similarly, vegetation “provides habitat for birds and 

insects, sequesters carbon dioxide and other pollutants, purifies the air, produces oxygen 

and returns moisture and coolness to the air through evapotranspiration” (Snodgrass 2006, 

22). It is clear that the environmental benefits of rooftop gardens are numerous.  

Bees 

It goes without question that bees are a vital part of our Earth’s ecosystem. In 

recent years that ecosystem is being threatened as bee populations are plummeting; in 

2015 alone bee populations declined 42%, which is well below a healthy threshold 

(Palmer 2015).  It is theorized that without bees humans would not last more than four 

years (Quora n.d. ), however it is more likely that impacts to humans would consist of a 

massive impact on our diet coupled with an outstanding increase in food prices (Palmer 

2015), as well as a blow to the agricultural economy. Whether we would survive without 

bees or not, the impacts of their loss would have widespread negative effects. Almost all 

fruit bearing crops along with nuts, seeds, fiber and hay rely on bees, along with other 

insects, for pollination. “It has often been said that bees are responsible for one out of 

every three bites of food we eat,” making it apparent that the benefits of bees are 

immeasurable (Michigan State University n.d.). With that in mind there has been a rising 

trend of rooftop gardens adding on-site beehives in urban areas. For example Brooklyn 

Grange, a group specializing in rooftop gardens, employs rooftop beehives on eight of 

their own buildings. Through pollination, bees allow a rooftop ecosystem to flourish as 



 

well as supply honey to users of this space. Similarly, the implementation of bees speeds 

the process of plant growth that helps new gardens have a quick and successful start 

because it “supercharges the pollination process” (Satow 2013).  Surprising to some, the 

process of beekeeping is relatively cheap with a package of bees costing as low as $125 

and a mature hive around $300 with one of the few barriers to entry being the stigma that 

surrounds them (Satow  2013).  

Microclimate 

Green rooftops can mitigate the local microclimate as well as clean the air. These 

spaces also reduce overheating through maintenance of a moderate temperature in urban 

areas as well as lead to a higher humidity though enhanced evapotranspiration (Djedjig, 

Bozonnet & Belarbi, 2015, 42-43). Characterized by construction materials with a low 

albedo and high admittance, less vegetation and permeable surfaces associated with 

increased urbanization and development, as well as the narrowing of streets and an overall 

high concentration of heat-generating anthropogenic activities, [intensely] urban areas 

often suffer from higher local microclimate temperatures versus their smaller urban or 

rural counterparts; such characteristics constitute the negative phenomena that is the 

Urban Heat Island effect (Berardi, 2016, 219). By intercepting solar energy and reducing 

surface temperatures, improvement of the evapotranspiration process through the 

implementation of green roof spaces can reduce the ambient air quality by as much as 

three degrees Celsius (Berardi, 2016, 218). Hypothetically speaking, Chicago could 

reduce its local microclimate temperatures by as much as three degrees Celsius with the 

“complete adoption of green roofs” (Berardi, 2016, 218). Additionally, although it is more 

pronounced at the rooftop level instead of the pedestrian level, rooftop gardens also have a 



 

cooling effect (Berardi, 2016, 223-224). Rooftops have the capability of becoming 

extremely hot surfaces. reaching temperatures of up to 160-degree Fahrenheit. While 

vegetation varies from 75 and 95 degrees Fahrenheit this is only further exacerbated, thus 

proving the importance of rooftop gardens in reducing heat island effects (Dunnet 2008, 

65). Aside from its UHI mitigating possibilities, green roof spaces can also reduce 

particulate pollutants in urban areas as the vegetative matter acts as a passive filter for 

particulate matter in the air (Speak et al. 2012, 292). Mitigating problems associated with 

increased urbanization, like that of the UHI effect, through the use of green roof spaces 

holds only positive impacts on the energy use and comfort levels for urban communities 

(Linn, 2015,196).  

Feasibility  

There are many factors to take into consideration when planting on the roof.  For 

example, a gardener cannot plant just any type of plant on a rooftop (Snodgrass, 2006, 62).  

It is important to avoid plants with tall and weak stems for fear of damage from 

windstorms. Or if you are going to plant these types, it is important to have windbreakers 

such as a trellis to prevent damage from strong winds (Appendix A). Another issue 

associated with rooftop gardens is that of weight. While most structures could handle one 

raised bed it is important to keep in mind that a 8x4x1 raised bed holds 800 pounds of soil 

and is even heavier when wet and this often poses a great issue to the majority of roofs 

(Snodgrass 2006, 67). Accessibility is another issue associated with rooftop spaces, since 

most rooftops are not open to the public some can only be reached by ladder. Since it is 

burdensome to carry water up and down stairs to water plants, and unfeasible on a large 

scale, most owners of rooftop gardens rely on site methods to water their plants, for 



 

example direct rainfall 

gathering in rain barrels 

(Hanson 2012, 95). The 

lack of accessibility 

complicates watering and 

rooftop garden 

maintenance. Such 

mechanisms for irrigation of gardens only extend so 

far, making alternative, supplementary irrigation systems necessary depending on the 

scope of the project. However, innovative designs can often be employed in order to 

provide assistance and water catchment systems. For example a water system collector 

called Chaac Ha won the 4th annual Biomimicry Student Design Challenge. Seen in 

Figure 4. This water catchment system consists of a Teflon fabric, which sits on top a 

spiral structure made up of bamboo where it catches water and guides it to a nearby 

storage tank.  This structure utilizes biomimicry with inspiration from organisms such as 

leaves and spider webs, “as bromeliad leaves are hydrophobic, the microscopic 

irregularities encourage water to channel into a single reservoir. In the Chaac Ha design, 

Teflon is used to create the same effect. The structure of the design takes inspiration from 

a spider web and is collapsible for full portability” (Morgan, 2013).  

Figure 4:  Chaac Ha  water catchment system.  
Source:  Morgan, 2013 



 

Figure 5 and 6 shows a design and implementation of a rooftop garden at Tongji 

University同济大学 situated in Shanghai China. While they utilized biomimetic design of 

the CHAAC HA water catchment system they also employ heliotropism movement for 

garden beds in which each bed is on a scissor jack. A heliotrope is a type of a plant that 

reorients itself in order to receive maximum sunlight. Tongji University modeled their 

design pattern after this reaction by allowing the beds to be moved to different angles to 

receive more sunlight. Innovative methods such as those put into use at Tongji University 

display that there are numerous solutions around issues that are present themselves during 

the rooftop garden creation process (Polites 2015, 17). 

II. Social networking & Community Building 

Regarding our specific research question and objectives, the use of a rooftop as a 

social space can simply be defined as any space that facilitates interaction among 

individuals. The possibilities for rooftop social spaces are infinite, from dining and 

drinking, to recreation and relaxation. Nearly any traditional social space- take a coffee 

shop or a bar for example- can be implemented on an unused rooftop area with the correct 

evaluation of cost and constraint. Similarly, in 2003, a report emerged displaying worker 

Figure 5 : Conceptualization of Tongji University Rooftop Garden       Figure 6: Implementation of Design at Tongji 
Source:  Polites 2015                                                                                       Source:  Polites 2015 
 



 

productivity in green buildings are substantially higher than in buildings that are not 

utilizing the roof (Snodgrass 2006, 22).  

Rooftop Swimming Pool 

Rooftop swimming pools are becoming increasingly popular around the world, 

starting from cities like Las Vegas, London, New York and Singapore (Takahash 2016, 6), 

and now popping up in mid-sized cities like Madison. Currently, more and more high-end 

residential buildings choose to stand out by providing luxury rooftop facilities, including 

swimming pools (Abkowitz 2015). Rooftop facilities, including swimming pools can 

serve as a community space, where residents communicate with each other and enjoy their 

social lives. Although the cost of constructing and maintaining rooftop pools are very 

high, they can be a huge selling point and are estimated to raise the value of each 

apartment by about 10% (Abkowitz 2015).  

However, constructing a rooftop swimming pool is technically challenging. For 

example, a leak may lead to considerable complaints from the neighbors and cause other 

problems as well. For this reason, some architects choose waterproof concrete to ensure 

tightness and others opt for stainless steel pools because of their lightweight and 

convenience in assembling (Abkowitz 2015). 

Also, water is heavy. One possible solution for providing the support is, as applied 

for the Marq, a two-tower luxury high rise in Singapore, placing circular columns on the 

decks of the pool and make the pool walls as additional stand beams for support. While in 

constructing the Sky Condos in Lima, Peru, architects choose to balance the weight by 

walls which run parallel to the main structure (Abkowitz 2015). However, no matter how 



 

much these strategies cost, the rooftop swimming pools are always financially beneficial 

for the real-estate companies. 

In addition to possible leakage and the water weight, energy consumption is 

another significant issue for constructing rooftop pools. Chan and Lam (2003, 81-82) 

proposed that using heat pumps for rooftop swimming pools are beneficial both 

financially and environmentally. The heat pump is a type of energy-saving technology, 

designed for air, water, etc. It captures and moves heat from cool to warm settings and the 

amount of heat discharged from a heat pump is substantially larger than the power 

consumed in driving the compressor (Chan & Lam, 2003, 75). However, the study of 

Chan and Lam is conducted in Hong Kong, where the climate is totally different than that 

in Madison. And more energy, as well as higher cost, is needed to maintain a rooftop 

swimming pool in regions with subfreezing winter temperatures like Madison (Abkowitz 

2015). 

Hospitals and Clinics 

 Much like any rooftop green space, Fort Sanders Regional Medical Center in 

downtown Knoxville, Tennessee hospital had to deal with access, safety, planting designs 

and maintenance considerations when planning their rooftop green space. However, in 

order to maximize the benefits of this space the hospital also contemplated on where to put 

the garden in comparison to the other parts of the hospital in an effort to allow as many 

people to view it as possible. With all extra considerations in mind the hospital decided to 

situate their rooftop garden next to the dining area. This rooftop green space is unique in 

the fact that while it holds a garden it is also home to a basketball court, and is utilized as a 

place for physical and mental rehabilitation (Davis 2011). 



 

 This is relevant in Madison Wisconsin as UW Health is currently making plans as 

well as accepting donations to create rooftop green spaces. According to their website, 

UW wishes to install this rooftop green space due to the proven research on the benefits of 

“reducing anxiety and blood pressure, speed recovery from surgery, and help people cope 

with anxiety” as well as simply providing a break from the hospital setting as it is “a 

soothing, comforting environment [that] can play a vital role in healing process” (UW 

Health 2016).  The hospital has already paired with Pioneer Roofing (the same rooftop 

group that worked with the Children's Museum) where they have installed 9,000 square 

feet of rooftop garden foundation at the 611 Highland Avenue location (Pioneer Roofing).  

Environmental Education 

 The benefits of interacting with nature are immeasurable. Children who play 

outside are, on average, much healthier than their house ridden counterparts; lowering 

their chance of serious mental illness (such as depression), and physical illness (including 

heart disease and other complications associated with obesity). Similarly, when children 

interact with nature on a regular basis, they are proven to receive better test scores (Bindel 

n.d.). More importantly, they have an overall greater respect for nature, meaning they are 

more likely to act as stewards to the environment later in life (Bindel n.d.). In an attempt 

to diagnose this pressing issue, Nature Deficit Disorder has come onto the scene to explain 

the disconnect between people, children specifically, and nature (Bindel n.d.). Instead of 

memories filled with running outside until it was dark, with mom calling them back to 

home, children today are bombarded by new technologies that deem playing outside as 

boring and irrelevant. While such deficiencies begin at an early age, hence the focus on 



 

children, society as a whole is becoming increasingly disconnected with the natural world; 

people in general continue to exploit nature instead of think of themselves as one with it. 

Green roof spaces offer both an opportunity for environmental and social rooftop 

spaces;  the ability to educate people of all ages about why such a green rooftop space 

exists (space utilization, urban expansion, loss of green space) and how to live in a world 

where nature and humans can co-exist. Rooftop spaces offer great possibilities to 

reconnect people with nature in ways their urban environment otherwise might not allow 

for.  

 The Madison Children’s Museum is a successful example of green rooftop space 

serving both an environmental and ecosystem function, as well as facilitating 

environmental education and social interaction. Offering such a space allows for great 

appreciation and an increased interest overall, which is educating people in its own right 

about the benefits of natural spaces.        

 While social green roof spaces hold similar issues of feasibility as environmentally 

and energy production intended uses (as will be touched on later), such as cost 

consideration to overcome structural needs and weight restrictions. Other parallel 

considerations of feasibility of social green roof spaces hold true for the other two 

intended uses, i.e.: climate and weather. Great consideration should be taken regarding the 

unique geographic location and its characteristic weather patterns, climatic conditions, and 

seasonality. A green roof of any intended use should be able to adapt and mesh with a 

location’s seasonality and weather patterns; this is possible by including actual indoor 

structures in one’s design and activity creation meant to utilize a specific season. For 

example, the Madison Children’s Museum creates an ice skating rink in the winter over 



 

their patio section (See Figure 7). Within the intended use as a social space, one must 

decide who the space is catering to; will the space benefit residents of an apartment 

building, the greater community, or business patrons (i.e. restaurants, bars)? Feasibility is 

project and budget dependent; given that this specific rooftop space will be used for social 

purposes, there will need to be an increased weight load capacity to accommodate for 

large numbers of people. With any amount of money, hence budget dependency, any 

green roof can be made into one’s ideal social space. Overall, the budget of the project 

will determine what elements are feasible and which are not.  

 

III. Rooftop Solar Energy 

Installing rooftop photovoltaic to generate electricity is another way of utilizing the 

rooftop area. More than 1460 megawatts of residential PV systems have been installed 

since 2000. In 2012 alone, the new installation reached 488 megawatts (Hernandez 2013, 

1).  There are two types of solar panels: (1) crystalline silicon which are suitable for 

limited space; and (2) the thin-film solar panels, which are relatively cheap. As described 

in Song and Choi (2015 53-54), there are two patterns of installing solar panels. The first 

one is placing panel arrays in accordance to the building line; while the other is placing 

Figure 7: Ice Skating on the Madison 
Children’s Museum Rooftop 
 
Source: Karlen, Kia. Received 16 
Dec. 2016. MCM Rooftop Ice Rink. 
Madison, Wisconsin: Madison 
Children's Museum 
 



 

arrays southward to increase electricity generation. Panels should be placed at an angle 

equal to the regional latitude in order to receive as much sunlight as possible.   

Although solar energy has huge potential, it is far from being fully utilized. 

Currently, the installed solar capacity in the whole world meets only 0.5% of global 

electricity demand (RENZ21 2013) ( Overholm 2015, 70). When thinking about a much 

smaller scale, Song and Choi (2015, 56) have conducted a simulation of a campus in 

South Korea where over 6% of the buildings’ electricity consumption can be 

supplemented by solar energy. This potential should be furthered explored and used to 

supplement the electricity demand. 

There are many reasons that people should promote the PV system. The most 

significant one is that solar energy is a type of clean energy, generating emission-free 

energy which can offset the use during peak energy-consumption times (Hernandez 2013, 

5). According to Kaufmann and Vaid’s study in Massachusetts (2016, 350), rooftop solar 

panels reduce methane and carbon emissions by about additional 0.3% compared to the 

annual average emission rate. Also, the operation of PV modules requires no input 

commodities and has a minimal manufacturing carbon footprint, especially when 

considering its relatively long lifespan (Overholm 2015, 70). 

Another advantage of the PV system is that solar power may lead to the decrease 

of electricity price. This is because the rooftop solar systems can reduce peak electricity 

demand as well as the cost of wiring and infrastructure (‘Incentives’ effective in boosting 

rooftop solar? n.d.). The average MWh of electricity generated by solar panels reduces 

process by $0.26-$1.86 per MWh (Kaufmann & Vaid 2016, 350), and as the cost of 

electricity from the grid continues to rise, the PV system will become more and more 



 

economically feasible (Song & Choi 2015, 57) and still be more easily bid into the 

electricity market (Kaufmann & Vaid 2016, 345). What is important here is that the value 

brought by solar technology is actually higher than the retail electricity rate (Hernandez 

2013, 5). 

The most practical advantage of the PV system is the relatively low cost of 

installation. In fact, the average price of PV panels has become lower by at least two thirds 

since 2003 (Overholm 2015, 70). As described in Hernandez (2013, 5), rooftop solar 

technology has developed to a point now that it’s not considered as advanced or luxury 

and is becoming more prevalent by the middle class. In Arizona, California and New 

Jersey, installations are spread evenly over the population, and households with incomes 

of less than $40,000 are becoming more likely to install rooftop solar panels since 2011 

(Hernandez 2013, 3). 

        On the other hand, the PV system is also subjected to some site limitations. The 

most important one is the shadow, including building shadows and sometime, terrain 

shadows, and at these shadow areas, the generating efficiency of the solar panel may 

decline (Song & Choi 2015, 52). In addition, it is also subject to seasonal variation, 

especially for cities where the length of the day may change greatly (Song & Choi 2015, 

53). Moreover, the limitation of the conversion efficiency of the solar panel also needs to 

be addressed in order to improve the power output (Nivas & Saravanan 2013, 4145). 

Further technological improvement is necessary to address these issues. 

There are many different installation models for households to install solar. The 

third-party-ownership (TPO) is currently the dominant model in America. In this model, 

the firms offer the installation of solar rooftop as a full service and the customers sign 



 

long-term payment contract with the firms. The TPO model is popular because, compared 

to using only grid electricity, it produces cheaper electricity, green credentials and a 

locked-in rate for a certain period, and when compared with the ownership of PV panels, 

the TPO model helps clients avoid barriers such as efforts for installation, operation and 

maintenance as well as upfront investments (Overholm 2015, 70). This model removes 

some of the most significant financial and technological barriers that prevent people from 

installing solar panels (Sokin & Squires 2013, 110), and has led to the increase in 

residential market demand. 

Other than the TPO model, the government also has applied the Net Metering 

policy to promote the adoption of rooftop solar panels, since utilities used to buy back 

surplus electricity generated by household PV panels are at a lower wholesale rate (Soskin 

& Squires 2013 102). The Net Metering policy allows electricity generated by the rooftop 

panels to feed into the grid and be later reclaimed, using the grid as a virtual battery and 

also requires the utility to charge little for this (Overholm 2015, 74). But the Net Metering 

policy is controversial at the moment. According to Hernandez (2013, 5), some argue that 

this policy causes those who cannot afford the installation of solar panels to pay more for 

subsidizing the customers who are able to invest in solar. However, since the application 

of solar panels is now becoming increasingly widespread, the Net Metering policy is 

thought to be beneficial to more and more residents. 

From the perspective of the customers, there are different reasons for either 

installing or not installing the PV panels. According to Overholm (2015, 69-79), 

simplicity of installation, minimizing of risk through the TPO program, considerations 

about the environment and the lower cost are many of the reasons that people want to 



 

choose rooftop panels. In addition, the declining PV system cost also plays an important 

role (Soskin & Squires 2013, 110). On the other hand, barriers of installation include the 

substantial financial commitment at onset, uncertainties related to future utility cost and 

updating rooftop technologies. Moreover, income and educational level are positively 

related to the attitudes toward solar panels while the age is negatively related to it (Soskin 

& Squires 2013, 110). 

In order to promote the PV system in the future, several improvements need to be 

made. Improving public awareness and knowledge on solar technology is the most 

fundamental approach. And the interaction of different sectors, including the utilities, tax 

authorities and zoning departments, also needs to be closely considered by the government 

and the companies (Overholm, 2015, 75). In addition, residents need more encouraging 

regulations that provide financially solid reasons to apply the solar energy.  

IV. Safety  

 Creating a space several stories from the ground creates an inherent safety risk; not 

only is a risk posed for those interacting with the space, but also for those creating and 

maintaining such a space. Ensuring a safe rooftop space should be of the utmost 

importance for anyone considering the implementation of a green roof system. In order for 

a rooftop space to move from a wasted space in the direction of utilization, there has to be 

safe access for all involved. This can include the use of roof edge protection, as well as 

consideration of the proximity of green rooftop elements (i.e.: vegetation) to skylights and 

other hazardous, roof-integrated building infrastructure (such as HVAC systems). There 

are several design options and suggestions to improve the safety of not only vegetated roof 

space, as referred to by Behm (2011), but also for social roof and energy capturing spaces.  



 

 A hierarchy of fall-protection solutions should be integrated in the implementation 

of a green roof space. Beginning with the elimination of fall hazards, next the prevention 

of fall hazards through guarding mechanisms and practices, then the use of fall arrest 

systems, and finally, the application of administrative techniques (which could include, as 

an example, a second maintenance worker to serve as a monitor) (Behm, 2011, 1000). 

There are a variety of safety mechanisms and practices that can be integrated into the 

design of a green rooftop space; which mechanisms and practices that will be useful are 

dependent on the intended use of the space, the scope of the project, and the [lack of] 

public accessibility. Some mechanisms and practices relevant to green roof 

implementation include the establishment of a maximum load bearing capacity for the 

chosen roof space (by a professional structural engineer) and a permanent guardrail system 

around roof-based building infrastructure (i.e.: skylights, HVAC systems, etc.). These 

practices are most useful in the retrofitting of green roof spaces, as well as routine 

maintenance and inspection. The frequency of such inspections is, like other safety 

aspects, dependent on the intended use and the public’s accessibility to the space (Behm, 

1001).   

Cost 

While cost is one of the largest factors with rooftop gardens, as a green roof costs 

about 7% more than its conventional counterpart-, in the long-run, they often save the 

owner money (Snodngrass, 2006, 24) (Carter, 2008, 352). Insulation reduces the amount 

of air conditioning and heating utilized which saves cost; according to Berardi (2016, 

218), savings up to 21 million Canadian dollars for building owners has been realized 

through building energy savings. Additionally, despite the greater construction and 



 

subsequent maintenance costs associated with a green roof (conventional average: $83.78 

per meter squared versus $158.82 per meter squared as the green roof average), a green 

roof has twice the lifespan of a conventional roof (Carter, 2008, 354). This is due to the 

membrane that is placed down first which protects the roof and maintains it for a longer 

span of time, eliminating the need for frequent re-roofing, therefore reducing upkeep costs 

(Snodgrass, 27, 2006). All elements considered, the total life-cycle cost of a green roof is 

less than that of a traditional roof when energy savings were included in considerations 

(Carter, 2008, 357). Also, one must consider the “highly plausible possibilities” of rising 

energy costs and increased storm water infrastructure stress and protection as public 

priorities; given this, “green roofs become more economically attractive” (Carter, 

2008,361). It is future considerations like these that should be considered greatly when 

weighing the financial pros and cons of green roof implementations.  

As with many environmental technologies that have yet to find an equilibrium 

price through the mechanisms of supply and demand, along with other political factors, 

implementing a green rooftop space has a great initial cost, but as shown the long-term 

benefits act to mitigate this initial cost. Municipalities are utilizing policy and incentive 

programs to increase the implementation of green roof spaces; for example, in Toronto, 

there are two political elements in place to demand and encourage the greening of 

rooftops. First, the Canadian city has implemented a regulation known as the “Green-roof 

by-law”: for all new developments with a gross floor area greater than or equal to 2,000 

square meters, the construction of a vegetated rooftop is required. This is just one example 

of an implemented policy to require the mainstream inclusion of green roof spaces. 

Toronto also has an incentive-based program that serves as a supplement to their “Green-



 

roof by-law”, known as the “Eco-roof program”. For any building not subject to their 

“Green-roof by-law” due to square meter standards, the city guarantees incentives for 

existing and new buildings that incorporate a vegetated roof infrastructure (Berardi 2016, 

217).  

Such inflection in green roof policy is useful in our research design because one, 

Toronto, Canada holds similar climatic and geographical conditions, as well as political 

influences compared to Madison, Wisconsin. Second, such Canadian initiatives focus both 

on future developments as well as retrofitting projects, which reflects the current state of 

Madison’s development status. The point of retrofitting rooftops also plays a large role in 

our research question in our desire to determine the feasibility of rooftop spaces.   

Methodology 

Survey 

Identifying the different lines of evidence we needed in order to illustrate the 

different research fields we wanted to represent was important in answering our research 

question. From here, incorporating these sources in an active, relevant way also became 

important. The Craft of Research became an important source for us as we decided what 

type of evidence to look for and collect. From here, this work also helped us interpret our 

secondary research in-depth, further able to integrate our own vision into our chosen 

literature and the geographic location around us (Booth, et. al).  

We conducted an online survey through Qualtrics, targeting residents currently 

living in the Hub and the Waterfront apartments. In the survey, we asked about residents’ 

purpose of going to the rooftop area, the frequency of usage, as well as the residents’ 

attitudes toward that space. We made survey posters and quarter handouts with a QR-



 

Code on it and placed them on the first floor of the two apartments. We also have sent 

emails with a link of our survey to these residents on the email lists. The survey is only 

about two-pages long and takes just a few minutes to fill out. 

We conducted another survey online through Qualtrics and the link is sent to 

residents in the Leopold Residence Hall in the University of Wisconsin – Madison, where 

there is a greenhouse on the rooftop. There’s a course offered there related to greenhouse 

vegetation, so we chose to exclude this usage from their average frequency of visitation. 

This survey, with only three questions, focuses on students’ attitudes towards this space 

and their purposes of going there. 

There are very similar questions in these two surveys. We compare the result of 

these two surveys to see if there’s any difference and also combine these data to get the 

general idea of how residents think about their rooftop facilities. Through the responses to 

these questions, we can better understand how residents themselves view their rooftop 

facilities, and whether the rooftop area is actually fully utilized. We will also compare the 

result of the interviews with the survey responses to analyze the benefits and risks of 

rooftop community facilities.  

Interview 

For this project, we interviewed several individuals: Julie Butler, formerly of the 

Madison Children’s Museum, Kia Karlen and Cheryl DeWelt of the Children’s Museum, 

Laura from MG&E, Elizabeth from Waterfront apartments and Andrew Berna from 

Paradigm Gardens, to gain an in-depth understanding of the current trend of rooftop 

utilization. Their answers to our interview questions, combined with other data we 



 

collected, can provide information about the benefits and limitations of different uses of 

rooftop spaces. 

Based on our research question, we are interested in the current trend of solar panel 

installation in Madison. So we conducted an interview with a manager from the MGE who 

is in charge of the solar energy sector. As a group, we constructed a set of questions aimed 

at documenting a green energy provider’s perspectives on green energy. We focused on 

the relevant policies, financial issues, regulations, structural challenges as well as data 

such as the reduced greenhouse gas emissions and electricity generated by rooftop solar 

panels in Madison. Through this interview, we hope to gain a more in-depth understanding 

of the utilization of solar energy in Madison, and its benefits and limitations for further 

promotion. We are also interested in their project for the Children’s Museum, so we had 

specific questions related to it, such as the cost of the project and the type of solar panels 

they used. 

We conducted another interview with the building manager from the Waterfront 

apartments, which is an apartment with rooftop swimming pools and other facilities. We 

are interested in how they address the technological challenges, the cost and benefits as 

well as some safety issues related to the facilities. We also wanted to learn about how 

residents use that area and their attitudes toward it. 

 To better understand the ideating, creating, and validating of a unique rooftop 

green space, we held interviews with three important figures in the manifestation of the 

rooftop garden space atop the Madison Children’s Museum. All of the three individuals 

were asked the same questions. First, we conducted an interview with Julie Butler, former 

Rooftop Ramble manager for the Children’s Museum, to gain additional perspective of the 



 

creation and effects of this green roof space. Butler has been involved in the evolution of 

the rooftop over her six year employment by the museum. She also holds additional years 

of experience with natural and unique rooftop spaces that will aid in articulating 

perceptions of such spaces, their benefits, limitations, and the challenges of implementing 

these spaces in Madison, Wisconsin specifically. We also hope to understand the 

environmental benefits, challenges, and intricacies that play out through the 

implementation of green roof spaces. Butler, Karlen, and DeWelt will be asked the same 

interview questions in order to compare unique perspectives about the same space, within 

the same organization. Their differing answers may bring to light likewise different 

perceptions of the green space and its associated benefits, limitations, and challenges. 

Butler’s full interview and experience can be referred to in the Appendix section 

(Appendix B).  

Second, we interviewed Kia Karlen, the museum’s Director of Education. She has 

been a part of the creation and installation of the museum’s rooftop garden space, making 

her point of view extremely valuable in assessing the feasibility of unique rooftop spaces 

in Madison; as well as in explaining the benefits of and challenges associated with their 

rooftop green space. Karlen aided in articulating the perceptions of rooftop spaces for the 

people of Madison. As Director of Education, Karlen has provided for us great insight into 

the benefits of green rooftop spaces through environmental education and subsequent 

increased environmental awareness and stewardship that are often products of 

environmental education. Additionally, Karlen was able to provide insight as to the 

additional benefits of children interacting with nature provides and how she has seen such 

benefits first hand. Appendix C highlights the main points of Karlen’s interview.  



 

An interview with Cheryl DeWelt was done, the Grounds and Living Things 

Manager for the Children’s Museum. As one who has both come and gone, and returned 

again to the museum. She crosses exhibit bounds with her work and is currently in charge 

of the direction of the rooftop space. She provides a positive outlook for future rooftop 

trends in the Madison area as well as an expert view of managing such a space. Refer to 

Appendix D for full interview and experience.  

We interviewed the City of Madison’s Zoning Administrator, Matt Tucker, to 

understand the basic zoning and permit regulations facing green rooftop construction. 

Tucker was able to provide insight as to who is constructing such spaces, why they are 

constructing them, and the future of implementation. Additionally, Tucker provides 

knowledge as to how [un]limiting zoning regulations and the permitting process is for 

green roof implementation.  

Observation 

 Possibly the most pertinent, and even most complete aspect to our methodology is 

the use of observation. In order to determine the feasibility of unique rooftop spaces in 

Madison, as well as the nature in which such spaces are perceived, observation must 

occur. For the humanistic aspects of our project, observing the way people interact with 

the space itself and one another will lend itself to the interpretation of perceptions and help 

ideate the future for green roof spaces in Madison, Wisconsin. Past experiences for 

Margaret Radl and Carly Helms have aided in the observation of rooftop spaces, both 

unique and outside of the Madison area. See Appendix E for specific observational 

experiences.  



 

Result 

I. Environmental 

Rooftop Gardens 

To gauge the feasibility of rooftop gardens we set up an interview with Andrew 

Berna of Paradigm Gardens (Appendix F). In regards to rooftops: in the Madison area, 

there is not a huge market for green roof implementation due to the great amount of green 

space still available. As compared to the concrete jungle of Chicago, Madison has more 

available space to plant on and interact with. That being said, in the past ten years the 

popularity of green roof spaces have skyrocketed. ·For most new developments, architects 

consider the possibility of such a space in their design. While this is a growing trend, 

Berna believes that through incentives such as  tax breaks, state/federal funding and grants 

these spaces could increase even more. 

Berna explained some of the physical limitations of creating a rooftop garden. For 

example the weight capacity of a roof may not be enough to hold whatever is being 

planted. Some plants such as tomatoes require lots of space, as much as 10-gallons of soil . 

While this amount of soil weighs 40 pounds dry; wetting the soil adds about another 15-20 

pounds which adds quite a bit of stress to a rooftop space. Similarly, a raised bed 4 feet by 

8 feet by 1 foot (32 feet squared) is about 40 pounds. Paradigm Garden’s looked into 

creating a rooftop garden but the weight of the desired garden would have been 900 

pounds. Roof modifications would have been needed if the project were to go through and 

was deemed not economically feasible. As Berna stated  “Green roof systems can become 

multi-million dollar projects, easily.” Similarly, lack of roof accessibility was also an issue 

that would require a costly remodel. When asked about how to have more of these spaces 



 

come available he stated that his current solution to Madison’s concrete jungle is 

community gardens.  

In terms of why some of these spaces are created, he explained the most common 

market composing the green roof market today is multi-level buildings that are eligible for 

tax breaks because of green roof implementation. Additionally, these rooftops spaces are 

often utilized by larger companies with the financial means because “they feel like they 

are doing the right environmental thing.” Some green rooftop spaces in Madison are being 

utilized for urban agriculture/food production purposes in Madison such as Pig in a Fur 

Coat on Williamson Street (“Willy St.”). Also located on Willy St. some condominiums 

have green roof space which have been engineered to allow for such a space, as well as 

tenant access- a product of the green roof trend. Such engineering must consider weight 

loads including snow; even having a simple grass green roof space equates to a substantial 

amount of weight. On the other side of green roof use there are some that are intended for 

aesthetic/community purposes. The planned use of the space depends on who is coming 

through the space (Children’s Museum, Hospital, Madison Museum of Modern Art, etc.) 

When creating a green roof space one must ask themselves the following questions: who 

is going to maintain such a space? What do they want out of the space?  How are they 

going to get their equipment to the roof? What are the parking limitations? Most 

importantly when considering green roof implementation is knowledge of the complexity 

of such a project. 

Aldo Leopold Residence Hall 

 To gauge students receptiveness towards rooftop gardens and overall perceptions 

of them we surveyed students living in  UW Madison’s Aldo Leopold Residence Hall. 



 

This hall is home to the 

Greenhouse learning 

community where program 

goals include allowing students 

to “Think, work, and live in 

more sustainable ways. Learn 

more about sustainability and 

get involved in local efforts. Be a part of an active community of learners and have a 

richer university experience” (Greenhouse Learning Community n.d.). Research questions 

in their entirety are included in Appendix G. It is important to note that the greenhouse on 

the Leopold dorm is located on the 4th floor on the other side of dorms. However, since 

this is still outside we still believe it represents a green roof space. Similarly their rooftop 

(above the 4th floor) contains solar panels therefore it also falls into our category of green 

space through that element of our definition. Figure 8 displays a photo courtesy of UW 

Capital Planning & Development shows the exterior of Leopold dorm. It is important to 

include an image of this residence hall in order to show the special location of the Leopold 

greenhouse on the 4th floor as well as depicting the solar panels  

 

Figure 8: Photo of Leopold Residence Hall 
Source: UW Madison, n.d.  

 



 

Figure 9: Data. Source: Margaret Radl 2016 

Our first question measures students (n=50) decision to live in Leopold and its 

connection to the green space. We presented the following statement: “the greenhouse 

space at Leopold influenced my decision to live there ” and provided five options varying 

from strongly disagree to strongly agree on a Likert scale. Only 6 people (12%) outwardly 

stated that their choice to live at Leopold was not influenced by the greenhouse space, 

with 1 person strongly disagreeing with this statement and 5 students somewhat 

disagreeing. While only 2 people had a neutral attitude on this statement an outstanding 42 

students (84%) agreed to this statement to some extent. 31 students (62%) somewhat 

agreed that their choice to live at Leopold was influenced by the greenhouse space, and 11 

(22%) strongly asserted that they chose to live in Leopold Residence hall due to the 

greenhouse space it provided. It is important to mention that when UW Students decide to 

live in UW residence halls they rank their housing preferences from 1-19 and while the 

UW housing cannot guarantee placement in a certain hall most students are placed within 

on of their top preferences. Residential Learning Communities vary in the sense that 

students who wish to live in them should rank it as their first choice as learning 



 

community selection runs at a different time (next year May 8th to 10th) (Hall Preferences 

n.d.). While there are only 80 spaces available in the Greenhouse learning community 

over 100 people ranked it as their number one preference and a similar amount ranked it as 

their second choice, which shows the great demand for these green roof spaces (Turnquist 

December 13, 2016). Therefore since 84% of students agreed to some degree that the 

greenhouse influenced them to live in the learning community it shows the positive 

perceptions that surround the greenhouse area.  

 Figure 10: Data. Source: Margaret Radl 2016 

In order to gain insights on how students view rooftop green spaces we presented 

the following statement: “I believe all dorm residents should have access to a greenhouse 

or green rooftop space” and then had students rate to what level they agreed with this 

sentence. Only 18% disagreed with the statement to some extent (less than 4% strongly 

disagreeing and 14% somewhat disagreeing with it). In contrast while 24% of students 

remained neutral on the topic 58% of students agreed that green rooftop spaces should be 

instilled on all residence halls  (32% agreeing somewhat and 26% strongly agreeing). 



 

While the current likelihood of having these green spaces implemented on a large scale is 

rather improbable the data proves that over 50% of students would welcome this 

movement. Regardless, compared to the other question we posed,  this received a less 

positive response which may mean that perceptions on rooftop green spaces need to 

change before they can be employed on a large scale.  

Figure 11: Data. Source: Margaret Radl 2016 

While this rooftop greenhouse exists we wanted to see if residents were actually 

using this space. This leads us to our third question which is “how often have you used the 

4th floor greenhouse space since the start of the semester?” Since it required for members 

of the Greenhouse Learning Community to take a one-credit course entitled “GreenHouse 

Roots Seminar” (Environmental Studies 402) we thought it best to exclude their class time 

as our interest is only in if they voluntarily choose to use it in their free time. While 22% 

of responses said that they did not use the greenhouse outside of class an outstanding 78% 

stated that they used the greenhouse outside of the greenhouse seminar.  In closer detail, 



 

36% stated they used it a least 1-3 times outside of class, 14% said they used it 4-10 times 

and 28% stated they used it more than 10 times out of a semester. While it can be argued 

that those who live in the learning community are already more susceptible to using this 

green space because they were drawn to this space in the first place, it is unquestionable 

that the majority of students living here use this green space. Similarly, those 11 who said 

they do not use the greenhouse might have used it if they were not already required to go 

there for class.  

Figure 12: Data. Source: Margaret Radl 2016 

Our final question is “I view the 4th floor greenhouse as a place…” and students 

checked all of our options that would apply. 84% percent of students went to the 

greenhouse to enjoy nature, 78% of students went their for leisure time, 76% of students 

stated that the greenhouse was a place for relaxation, 72% used the greenhouse for the 

view, 64% used the space for studying, 36% used it for class, 26% used it for socialization 



 

and finally 20% of students viewed the rooftop space as a place to meet new people. 84% 

of the 50 residents selected at least one or more of these eight options with the largest 

selection being the enjoyment of nature. This survey shows the amazing variety of how 

people utilize rooftop space and how versatile these places can be. Similarly it presents 

how rooftop spaces mean different things to different people. While one person can view 

this space as a study spot someone else can see it as a spot to relax, and someone else 

might use it as all of these! Rooftop green spaces attract different people for different 

reasons: there is something that will appeal to almost everyone  

II. Social Networking and Community Building 

 To understand current rooftop utilization and the possibilities and limitations 

involved in the creation of a social space, interviews took place with prominent figures at 

the Madison Children’s Museum. Each of the three interviewees hold unique insight as to 

their experience in the ideating, planning, and creating of the museum’s green roof (called: 

The Rooftop Ramble). The same interview questions were asked to each of the three 

individuals. 

 Interview and Experience with Julie Butler, former Rooftop Ramble Manager, Madison 

Children’s Museum 

 We first interviewed Julie Butler, former Rooftop Ramble manager for the 

Madison Children’s Museum. The Madison Children’s Museum is an interactive learning 

space focusing on “play” as the main aspect of learning for children of the Madison area 

and beyond. Working for the museum for nearly seven years, Julie Butler was the Rooftop 

Ramble’s manager; as so, Butler experienced the ideating, creating, and execution of the 

space- and the struggles, learning experiences, and triumphs that came with it. Offering an 



 

expert point of view in the realm of edible landscapes, environmental education, and most 

pointedly green rooftop spaces, Butler has been a part of the green roof trend dating back 

to the 90’s. She has provided great knowledge as to the pertinent physical aspects of green 

roof spaces, such as irrigation methods, plant types, and possibilities of an edible 

landscape design (because, as Butler states: “Everybody loves fresh food”). She has also 

provided immeasurable knowledge and held just as many experiences about the benefits 

of such a space for environmental education. Further, various careers with New York 

City’s Botanical Gardens and Central Park, her experiences in an intense urban setting has 

set up the discussion of the trend, the importance, and demand for rooftop spaces in 

Madison. Julie began her experience with green rooftop spaces in New York City; she first 

worked for a garden maintenance company that installed and maintained rooftop gardens 

for homes in Manhattan in 1996. She notes the huge trend of green roof spaces in this 

area. However, she had a distaste for the “for-profit” sector, and noted the lack of 

enjoyment and appreciation of the green roof spaces by those she interacted with- the 

space served more as a status symbol than for actual enjoyment. This led her to the 

Queens Botanical Garden, where she served as an intern, researching the history of the 

botanical garden and was involved with composting. She notes the Queens Botanical 

Garden as her “first” environmental education experience, as she taught children about 

different plants and nature at 26 years old. 

 Thereafter, she moved on to be a gardener for New York’s Central Park 

Conservatory Garden from 1998-2002. In caring for a six acre formal garden space in the 

midst of a bustling urban center, Julie’s leadership skills were further challenged and 

refined; in the literal midst of September 11th, Julie found herself in an automatic 



 

leadership position, proving to herself and those around her the real capacity she held in 

leading and teaching. Her final stepping stone in New York City was through the New 

York Botanical Gardens in the Bronx; as a gardener for public programs and eventually 

serving as the Family Garden Manager, Julie taught gardening classes on the weekends 

and tended to a 2 acre garden during her time here.  

 In 2004, Julie moved to the Madison, Wisconsin area- partly out of desire and 

partly for her husband’s career change. She notes the appeal of Madison for her ways of 

life and views of the world; New York City being an expensive place to live also 

influenced the change. The Overture Center began Julie’s career endeavors in Madison, 

where she served as an usher and later their events coordinator. All of these experiences 

led Julie to the Madison Children’s Museum in April of 2010.  

 When she came to the museum, plans for their green roof space were already in the 

works, as were plant choices and landscape features. The beginning of this space is 

marked with some poor plant choices, lots of grass, and hardscape that is not reflective of 

the current roof space. In her time as the manager, she managed to transform the previous 

landscape into one she refers to as an “edible landscape”, creating both an aesthetically 

pleasing garden space that also serves a dual purpose in supplying food crops. Today 

Butler notes her distaste for the amount of grass in the space, as well as the amount of 

hardscape. A greater incorporation of the building’s greywater, some different plant 

choices, and elimination of the underground irrigation system constitute some of the other 

changes she might make if given the chance. However, she makes an important note in 

citing simple design preferences and differences as an ever-existent element of working 

with others to create something great.  



 

Additional changes involved the assessment of how the museum’s visitors 

interacted with the space; this “observational data” led to several changes, further evolving 

the space. Butler notes a main theme of such changes involved less of changing people’s 

behaviors to what the space would deem as “right” and more modification of the plants 

and surroundings to fit people’s current interactions and behaviors with the space. There 

are various physical and structural changes the space could benefit from, including 

elimination of the irrigation system as it does not operate well with such great interaction; 

also, an overall need for upkeep, with rain barrel collection systems for example, that now 

serve mostly as decoration atop the museum. Relying mostly on rain and greywater for 

irrigation poses less reliance and overall use, while allowing water to be “a living thing” 

within the green space.  

 A common theme throughout, Butler notes the beneficial aspects of green roof 

spaces for all; the interactions of humans, plants, and animals in an urban environment 

leads those involved to respect and not destroy the environment. Further, this safe, fun, 

and educational interaction is in Butler’s opinion, leading to a cultural shift in 

environmental views, respect, and stewardship throughout society. According to her, the 

implementation of such spaces on a city-wide basis is definitely feasible, especially for 

new construction where architectural plans can accommodate a green roof’s necessities. 

Even in older buildings, simple prairie seeds and soil can transform a roof space, balcony, 

any unused space! She notes the benefits coming from green roof spaces that people don’t 

even see or have access to; she cites the Frank Lloyd Wright designed Unitarian Church as 

an example of such an inaccessible, yet environmentally beneficial space. Despite the 

social limitations of such inaccessible roof spaces, there is still a benefit coming from the 



 

inclusion of such a space. Butler believes in the power of nonprofits and community 

centers that serve the disadvantaged as a whole, not just specifically in regards to rooftop 

green spaces. Yet, she cites these community spaces as a great stepping stone in increasing 

the green roof trend, especially because there are sources of revenue coming from grants 

and various funding for such centers- this is important given the great initial investment to 

develop a green roof space. Even so, Butler is aware of the political limitations in 

implementing green roof spaces on a city-wide basis; she notes the trouble the Downtown 

Madison Garden Coalition had in trying to implement a rooftop garden space atop the 

Madison Public Library about six years ago as an example of such political limitations.  

 Butler sees no other limitations in the implementation of green roof spaces, only 

benefits (at least for someone interacting with the space, if not everyone). She has seen 

first hand the ability that plants and animals have in both bringing people together that 

might not otherwise have interacted, and in stripping away any negative demographics. 

She finds she is able to further facilitate social interaction through the groups of interns 

and volunteers she works with; through her interactions with such individuals, a furthering 

of the “chain of knowledge” continues. Further, she notes the great joy she experiences in 

seeing both her interns and volunteers come to life through their interactions with this 

green roof space, whether through gardening or eating the healthy food the space provides. 

For those previously lacking nature, she has seen a real reawakening in those who have 

interacted with the space, furthering the idea of green roof spaces as extremely beneficial.  

 An important aspect from this interview and for this project is the realization of the 

old mantra: “you don’t know what you’ve got til it’s gone”. As we continue to eliminate 

green space for various reasons already touched on, one does not begin to realize a need 



 

and pure desire for such spaces until there are none: this is where rooftop utilization comes 

into place. Butler highlights this point by noting her times in college sneaking gardening 

containers onto rooftops and creating balcony garden spaces out of a desire for green 

space in a concrete jungle. While nothing is perfect, and this goes for the design of any 

green space, Butler emphasizes the importance of this particular green roof space- and no 

doubt the ability of others- to bring community members together, facilitate greater 

ecosystem services and biodiversity, as well as intermix our urban lifestyles and desire for 

green, natural spaces- after all, “To feel Earth on your feet really wakes people up”.  

Interview and Experience with Kia Karlen, Director of Education, Madison Children’s 

Museum 

Our second interview was conducted with Kia Karlen. This interview became 

somewhat a joint interview in that we began interviewing Karlen alone for the first few 

questions. Cheryl DeWelt, the museum’s Grounds and Living Things Manager was 

invited to join to share her experience and thoughts. DeWelt’s interview is discussed 

below. Like Butler, Kia Karlen offers expertise through her experiences with the ideating, 

creating, and execution of the green rooftop space atop the Madison Children’s Museum. 

She has a wealth of knowledge not only about the physicality of the space, including soil 

depth, construction materials, city regulations, and plant choices, but also develops criteria 

for the rooftop space that make it an important environmental education space- turning 

anything into an educational program for both children and adults. In working for the 

museum for about 24 years, experiencing location movement and evolution of the space as 

it stands today, Karlen notes the physical ability of their current location is being able to 

hold a green roof space. Because the building originally was engineered to be ten stories 



 

tall (it is now 5 including the green roof space), incorporating the Rooftop Ramble was 

possible because of unique structural integrity the building had. The museum contracted 

Pioneer Roofing Company, as the project in its entirety was out of their expertise. There 

were many obstacles the museum encountered in constructing such a space; from wind 

considerations (as the location is in a characteristically windy zone), to also complying 

with fire zone restrictions due to close proximity to the capital (meaning wooden 

structures were out of the question), this green space exemplifies the obstacles that are 

encountered but can be overcome in the construction of a unique green space.  

 Most of the obstacles came in the form of physical constraints, changes, or 

considerations. Constructing for children, first and foremost, meaning safety being an 

integrated design feature proved important. This meant having high enough fencing with 

small enough spaces to where children could not climb over or through. Additionally, 

Karlen notes the irrigation system as being the hardest physical barrier to overcome. 

Despite a high-tech vector mapping technology, which was suppose to detect and show 

where leaks were occurring, such a feature was thrown off by the placement of metal 

anchors around it; after several events of digging up entire sections of the green roof due 

to leaks and membrane punctures, the irrigation system has continued to create some 

problems for the rooftop.  

 Aside from the physical building and materials selection for the space, a slew of 

environmental factors had to be considered, such as plant choice and soil type. Even 

considering the broadness of a tree’s leaf type had to be considered in regards to what 

effect a more broad leaf might have on the high wind patterns and safety of the space. 

Placement of specific plant choices had to be considered too, based on what the building 



 

could structurally handle. For example, the main tree in the space had to be placed over a 

structural column as it needed greater soil depths 

compared to the rest of the plants.  

 

 Several future considerations were taken 

into account when initial construction began. For 

example, there are anchors buried in a variety of 

locations on the rooftop space to accommodate for 

any future sculpture or structural inclusions; take 

Dr. Evermore’s “Love Bird” sculpture for 

example: the sculpture is anchored down by such 

structural integrities to ensure stability. Often 

times, creating an interactive space (especially on 

a rooftop!) requires observation and change as 

people experience the space. As Karlen notes 

regarding the exhibit making experience: “We do 

it, we make it, and we watch it for a few weeks” 

in order to assess the success of an exhibit and 

any changes that should be made.  

 When asked if, based on her personal experience with this specific rooftop space, 

other unique roof top spaces should be implemented on a city wide basis, her answer was 

resoundingly “Yes!”. Despite the high load capacity needed to implement green roof 

spaces, she conveys that the benefits have outweighed the costs in the long run. Further, 

 Figure 13. Shows proximity of Madison 
Children’s Museum to the State Capitol; also 
shows downtown location of the museum.  
Source: Carly Helms 2016 



 

when discussing the trend of rooftop gardens, she notes the shift away from such spaces as 

being for the elite class only, as a symbol of status, and into the realm of everyday 

necessity- both aesthetically and in policy. Karlen cites Havana in their making of rooftop 

green spaces a mandatory incorporation for buildings now. This echoes Toronto’s “Green 

Roof By-Law”; Karlen believes in this mandatory incorporation and hopes the green roof 

trend might lend itself in this direction. Despite the large political issues the museum faced 

in implementing this space, due to their proximity to the capital and location downtown 

(see Figure 13), the Children’s Museum faced more scrutiny and political limitations than 

other buildings might.  

Having to appease the Madison Urban Design Commissions, as well as hold up its 

historical aesthetic, the museum nonetheless has been able to successful hurdle such 

obstacles without much hesitation. Other limitations include physical limitations, mostly 

due to accessibility once actually on the roof space; for those with walkers or in wheel-

chairs, the museum still very much wanted these individuals to be able to experience the 

space. By making changes in the gravel and stone pathways, the museum has been able to 

successfully do so. As far as social limitations go, Karlen could not easily think of such 

places, however, did note some roof spaces that cater less to the public and more to a 

higher class of individuals in having a high-end restaurant on their roof, for example. 

Other challenges included weather, future implementations, and design purpose, to name a 

few. 

From the limitations arise so many possibilities, including social possibilities in the 

form of events (i.e. press conferences and weddings) upon the roof and interaction with 

non-traditional animals and plants. Additionally, Karlen notes a traditional economics 



 

mantra: as demand grows, the cost will drop. As continually recognized as beneficial, 

green roof spaces will hopefully continue to grow in demand, allowing entire populations 

to view their communities from the highest point of view. Karlen goes on to relate her 

own desire to reach a place’s highest point, further relating this to most humans in being 

“Drawn to the highest point”. Overall, Karlen furthered the theme of green roof spaces as 

beneficial, even in the face of obstacles and limitations; such spaces will grow in demand 

and become a benefit for entire communities, not just elite classes.  

Interview and Experience with Cheryl DeWelt, Grounds and Living Things Manager, 

Madison Children’s Museum 

Finally, with Karlen, we interviewed Cheryl DeWelt. She is currently in charge of 

the future and the current state of the Rooftop Ramble. Offering her expertise across the 

museum’s exhibit bounds, Cheryl DeWelt also holds the experience of the ideating, 

creating, and executing the rooftop space. Sharing similar knowledge as Butler and Karlen 

about the physicalities of the space, but offering a distinct point of view as to the benefits, 

purpose, and experience with the space overall. Like her tasks within the museum, the 

Rooftop Ramble is a space that has and continues to morph all the time. Currently, Cheryl 

is planning to bring back spaces upon the roof devoted to specific purposes, for example, 

gardens with medicinal plants, plants used for various dying activities, as well as foraging 

gardens. Additionally, she is in the process of transforming the rooftop space into a native 

prairie reflective of Wisconsin’s traditional landscape. In the end, she hopes to model the 

space in a way that facilitates at home implementation of dye, foraging, and medicinal 

gardens as well as native prairie landscaping.  



 

 Cheryl holds a wealth of experience, all of which she states have given her the 

necessary experience to interact with the Children's Museum- not limited to the rooftop 

space. Working with people in garden settings for most of her career, including spending a 

portion of her time at the Cave of the Mounds, DeWelt continues to incorporate her 

naturalistic and humanistic experiences daily at the Children’s Museum. In her time with 

the museum, DeWelt sites similar obstacles as  

Karlen and Butler; one being changing the space based on how people interact with it- 

mostly trying to have kids interact with the garden spaces without trampling through them. 

To combat this trampling problem, DeWelt has and continues to implement creative 

barriers throughout the green space that neither detract from the aesthetics of the space nor 

limit people’s interaction with the space.  

 Also like Karlen and Butler, DeWelt notes the huge benefits of implementing 

green roof spaces, anywhere; even if just planter boxes or a garden consisting of simple 

containers, any way to beautify a space with natural elements can be beneficial. DeWelt 

even goes as far as citing the use of simple 5 gallon buckets for gardening purposes to 

increase insect populations and serve as a garden space. She notes some economic 

limitations to the implementation of such green spaces (mostly on the level spoken 

regarding the museum's space), but disproves such limitations in her proposal of low-scale 

and low cost gardening mechanisms as cited above- anything is better than nothing. 

Further, she notes the weather and some accessibility issues for those in 

wheelchairs or otherwise limited however, DeWelt offers only the most positive 

perspective for the benefits and possibilities for such green spaces- a common thread for 

most interviewees. Her viewpoint, plain and simply stated, “When you’re out in nature, 



 

isn’t everyone just happy?!”. Given her positivity, that doesn’t mean DeWelt doesn’t seek 

constant improvement of an already great space; some changes she would like to make if 

given the chance include really one feature pertinent to accessibility for all: pathways. 

Made from granite, some of the pathways have to be replaced yearly, which is costly and 

time consuming for the museum. She would like to see the granite be replaced with a more 

reliable brick pathway.  

 Some specific structural elements to the Children's Museum’s rooftop space 

include a customized soil depth and construction. To limit weight load while still 

providing some inclination throughout the space (for children and development/learning 

purposes), Styrofoam was used to create elevation; as the perfect material choice in that it 

is lightweight, collects water, and is long-lasting, the incorporation of Styrofoam was only 

one of the considerations made. Generally, the soil choice was light-weight, to further 

accommodate the weight capacity of the roof, and is of variable depths across the space 

depending on the plant types (trees need more soil than flowers, etc.).  

DeWelt was persistent in the possibilities that stem from such a green roof space, 

noting that the space is not only for children but for adults too; as the children are running 

around, climbing and interacting, the parents are likewise taking in the space, often taking 

notes of the elements they enjoy most or would want to incorporate in their own green 

spaces. Implementing such a space does come with special considerations, and DeWelt is 

mindful of such considerations; the great weight load is definitely an important 

consideration, as well as climatic conditions including wind and weather. Insurance and 

safety training are also elements that have to be considered when implementing a green 



 

roof space, but are by no means large limitations and one should not be dissuaded by such 

requirements.  

DeWelt sees a bright and growing future for green roof spaces, and believes that 

spaces and people will learn from one another in the progression of such spaces on a large, 

city-wide scale for Madison and beyond.  

Rooftop Swimming Pools 

 We sent our questions to one of the managers of the Waterfront Apartment in 

Madison, Elizabeth Hoff. Waterfront Apartment is located near the Lake Mendota, with 

great lake views on its rooftop. It is a fully furnished, high-rise apartment building for 

students of UW-Madison. With the help of the maintenance staff, Elizabeth answered our 

interview questions via email. Although she was not very familiar with the general 

construction and cost, she provided useful information regarding Waterfront Apartments’ 

rooftop swimming pool and shed some clarity on people's perceptions of this space. 

Figure 14: Data. Source: Feier Yang 2016 



 

 

According to Elizabeth, the rooftop facilities, including the saltwater pool and the 

sun decks, are huge selling points for people who decided to live here (Appendix H). This 

is consistent with the result of our survey (Appendix H, question 2), as indicated by our 

respondents (Appendix  I), most of the residents value the rooftop facilities greatly 

(m=6.52) (Figure 14). The Waterfront Apartments feature a saltwater, heated pool, so they 

can save on the expense of chlorine. Moreover, saltwater is more gentle on people’s skin 

and eyes than Chlorine, so it is great for those with sensitive skin. In addition, a salt water 

pool has less negative impact on the environment. However, they still have to cover the 

costs of chemicals and pay for energy that is used to heat the pool during cold seasons. As 

described by the maintenance staff, the drainage system for the pool is not challenging. 

The pool water is pumped into the main sewer line of the whole building. 

 

 

Figure 15: Data. Source: Feier Yang 2016 

 



 

As Elizabeth said, residents usually go swimming and tanning on the rooftop and 

they also relax and listen to music. Some students prefer to read and do their homework 

while others choose to hang out with their friends. From the perspective of residents, our 

survey results indicates similar ways of using the rooftop space (Figure 15) (Appendix H). 

Most residents use it for relaxation and simply enjoy the view. while not many residents 

use it for studying or work. It is important to see that the rooftop space serves an important 

place for people to socialize and meet new friends and neighbors, which facilitates the 

communication between people. This pattern is also obvious as most respondents of our 

survey (Appendix I, question 7) often go to the rooftop with a small group of friends. 

Similarly, most residents stated that they would prefer to do these things on the rooftop 

than in other places, with over 72% rating the statement “I would prefer to do the things I 

indicated above on the rooftop than in other places” with a five or higher (Figure 16). 

However, residents are not allowed to hold large group activities on the rooftop and they 

Figure 16: Data. Source: Feier Yang 2016 

 



 

can only have one guest with them at one time therefore this could be the reason why most 

residents only choose to go to the rooftop “with a small group of friends.” 

Figure 17: Data. Source: Feier Yang 2016 

There are seasonal variations for the popularity of the rooftop facility and people 

go there less often when the temperature is cooler, cloudy or rainy. As indicated by the 

result of the survey (Appendix I, question 3&4), in warm seasons, residents’ frequencies 

of going to the rooftop seems depends on their habits, so they either go there relatively 

frequently or never use the facilities. However, in winter, residents become very less 

likely to go to the rooftop spaces (Figure 17).  The pool is closed during winter from early 

November and will be re-opened early April in the spring. Since it is heated, many people 

still go there in late October. 

Interview and Experience, Matt Tucker, City of Madison Zoning Administrator 

There was not a formal question and answer interview done with the Zoning 

Department for the city of Madison, but rather a casual phone conversation to gain a better 

perspective as to what constitutes a rooftop space in the eye’s of the city, the different 



 

regulations and restrictions rooftop space constructions face, as well as to understand the 

trend in future rooftop utilization (Appendix J). There are two rooftop types: those that are 

accessible by occupants and those that are not. According to Tucker, the greatest cost is 

associated with the measure of making the space accessible to occupants. Those 

inaccessible are often used for solar and wind energy production. No matter the type or 

intended use, “every building has a roof” and every roof must have safety measures. The 

most basic of safety measures and requirements is access to an elevator and/or backup 

stairs, for any roof involve some sort of accessibility whether for occupants or those 

servicing and managing the roof. Other necessary safety precautions include the spacing 

back of fencing and higher rails to prevent any objects being thrown down and any 

persons from making their way past the fencing (what Turner refers to as “derogatory 

behavior off [the] roof”).  

Rooftop spaces are being implemented mostly in commercial and urban settings, 

and less in residential, suburban settings; this is mostly due to the types of buildings and 

industries in the specified locations. Also, residential green roof spaces can often impact 

privacy from neighbor to neighbor. Regulations differ for the city of Madison depending 

on whether the area in question is within the bounds of Downtown (bounded by Lake 

Mendota, Lake Monona, Park St., Proudfit St., and Blair St., see Figure 18). For example, 

what constitutes the addition of a story is dependent on such locational distinctions. 

Tucker notes the difference between regulations and recommendations from the City of 

Madison’s Zoning Staff- this constitutes the city’s flexible zoning. Overall, the trend of 

green rooftop space construction is upward, according Tucker; the most popular reason 

behind green roof construction is for a greater amenity package for apartment buildings in 



 

the hopes of attracting the attention of prospective tenants. Maximizing any and all 

available space is also an increasing trend and the main reason behind green roof 

construction- making rooftops an increasingly high value space. The City of Madison’s 

codes and regulations are also reflective of this trend by being both encouraging and clear 

in nature. Since zoning affects every form of rooftop space we chose to place this section 

at the end.  

 

Figure 18. Regulatory and 

zoning bounds of Downtown 

Madison, highlighted in blue. 

Source: Madison Zoning 

Administration 

 

 

 

 

 

 

 

III. Rooftop Solar Energy 

According to Laura Williams (see Appendix K), the Market Development 

Manager from Madison Gas and Electric Company (MGE), in 2015, the solar photovoltaic 

projects of the MGE have generated 1,256,000 Kilowatt-hours (kWh) electricity. This 

includes electricity energy from MGE-owned systems and solar electricity purchased from 



 

customer-generators for use by all the customers and doesn’t include energy generated by 

customers who used electricity at their houses or businesses. 

For this scale of installation, it is estimated that about 973 tons of greenhouse gases 

emission was reduced last year, and this number is calculated using the Greenhouse Gas 

Equivalencies calculator provided by the US Environmental Protection Agency (EPA). 

Moreover, in general, businesses which install solar panels for their own use have the 

largest solar capacity. For the MGE, it hasn’t encountered any major problems with 

reinforcing the structure of the building for installing solar panels. It also hasn’t had 

regulatory and zoning issues as well as problems related to insurance. 

         In terms of the MGE’s solar project for the Madison Children’s Museum, Laura 

informed us that they used amorphous thin panels which cost $31,000 for installation. It 

was a 2KW DC system and the museum chose to use amorphous panels mostly because of 

the structure of the roof which is primarily standing seam metal. What was also taken into 

consideration was aesthetic preference that requires a low profile solution. The inverter of 

this project is a PV powered (PVP2000) product. 

         MGE’s solar projects were mostly designed to provide solar power to the grid and 

used by all the customers, so the storage is not a major issue for these projects. Thus there 

are no battery needed for these project, which can save some cost for the clients. However, 

currently, for electricity users in Madison, solar power is more expensive than traditional 

electricity. Although there are seasonal variations, these variations are likely to be related 

to the rate at which the customer would purchase electricity from the utility which the 

solar energy offsets the need for. 



 

         Another seasonal variation would be the snow in the winter, which, however, only 

has a minor influence, and the annual production estimates account for the impacts of the 

weather. What is important is that given the currently high cost of solar energy, adding 

maintenance cost for removing snow would lead to even higher prices, and the panels will 

eventually shed the snow anyway. So there is no specific strategy to resolve the issue of 

the snow. However, currently, the MGE does not provide services for residential 

customers, and they have no plan for this service at least in the near future.  

Discussion 

I. Environmental 

Rooftop Gardens 

While we set out in order to discover perceptions towards rooftop green spaces, the 

results we found in regards to gardens were overwhelmingly positive. While our thesis 

statement did not include what we believed views towards rooftop green spaces to be, 

since some of us went into this experience with previous rooftop garden experience we 

thought/hoped they would be positive and were ecstatic they were proven as such. 

Through our survey of the Leopold dorm we discovered that perceptions of green roofs 

were very positive. Similarly, rooftop green gardens/greenhouses are often one of the 

main attracting element for those who live in buildings with them. This can be seen 

through the positive reception of the rooftop greenhouse xas well as the competitiveness 

of living in the Greenhouse Learning Community.  

Our interview with Andrew Berna confirmed what our literature review presented 

in that rooftop gardens need different considerations than normal gardens. In many cases, 

such a space requires hardy plant types that do not need a large space for production. 



 

Similarly, weight, accessibility, cost, and convenience are the greatest barriers to entry. 

Berna presented other common issues with rooftop garden such as drainage system 

considerations. The creator of these spaces must account for possibility of excess 

precipitation as well as incorporate overflow and water collection mechanisms for this 

water. Rain barrels are often the most common solution as they are cheap and accessible, 

however, they run out of water quickly. If possible, engineering water mechanisms into 

the structure are often the best way of getting water. There are also creative solutions to 

these problems such as benches that double as water tanks. Benefits of container 

gardening: saves weight, soil space, & soil amount. Overall, implementation is dependent 

on zoning regulations which is seen in Figure 18; this was an issue that the Madison 

Children's Museum also mentioned that they had to work through.  

II. Social Networking and Community Building  

 In Madison, green roofs being used as a social space constitute probably the most 

popular and also most implemented of the three types discussed. Within the current usage 

trends of social spaces within apartment buildings in the Madison area, they are generally 

underutilized (never) or extremely valuable to tenants (value measured through use), see 

Figure 11 and 17. Specific to apartment buildings rooftop spaces, there is some social 

limitation in that these spaces are not open to the public, and often residents are restricted 

in the number of guests they are allowed. This segregation is lessening as a shift in trend 

occurs; previously, as noted in several interviews, green roof spaces were exclusively for 

the wealthy (Butler and Karlen, Appendix B&C). Further, the trend of green roof spaces 

continues to move in the direction of socially intended usage (Tucker, see Appendix J). He 

notes the increase in unique roof space construction as a whole, and specifically that such 



 

constructions are intended for social purposes. Primarily for apartment buildings, the 

addition of a green roof space greatly increases their amenity package and the overall 

ability to increase rent because of this. Also according to Tucker, Madison is very flexible 

and encouraging throughout the entire process of green roof space implementation; this is 

encouraging for the future demand of Madison’s green roof market and the area is likely 

to see an increase of such spaces.  

Additionally, Madison has a great number of green roof social spaces which are 

accessible to the public, including the Madison Children’s Museum as well as a number of 

restaurants, for example: Fresco and The Madison Blind. These spaces hold social 

limitations in the fact that some restaurants are high-end, located in specific 

neighborhoods- where often, particular demographics define the neighborhood and 

parking can prove difficult. In these two particulars, there is often an actual monetary cost 

required to visit such spaces. While places like the Children’s Museum offer discounted 

memberships for those that qualify and free play times, such an economic restriction is 

enough to keep a large number of people from visiting these social spaces. 

 More recent additions to Madison are green roof spaces atop hospitals and clinics. 

While most of these spaces are used for food production (UW Hospital n.d.), often the 

greatest use is socially inspired, making green roofs not exclusive in their intended uses. 

An example of these healing spaces is at St. Mary’s Hospital where a green roof space 

allows for quiet reflection and a chance for fresh air  (St. Mary’s Rooftop Healing Garden, 

see Figure 19) . It is important to note that, after discussing all three types of this 

research’s green roofs, really one or two of these intended uses coexist- often easily and 

seamlessly. This is because one, it makes sense to have all these things on the rooftop and 



 

two, they all constitute a particular way of life, mindset, and set of values for those 

interested. This multifaceted design is shown in our original graphic (Figure 20) and really 

is the beginning of rooftop utilization and 

green roof design. 

Rooftop swimming pools 

Consistent with previous literature, 

rooftop swimming pool can raise the value of 

the apartment (Abkowitz 2015). In the 

interview, we can see that the Waterfront 

apartment takes their rooftop as a huge selling 

point, which works well because most 

residents in the building made their choices of 

living there with the consideration of the 

rooftop facility, although it may not be the first 

priority. However, there are some residents 

said that they never used the rooftop facilities, indicating the bimodal of people’s usage of 

these facilities. 

    Although the Waterfront Apartments feature a saltwater pool, it still needs to be heated 

in cold weathers. The energy used to heat the pool now is not clean energy, and this is 

something that could be improved in the future so that the rooftop facilities will generate 

less pollution. Heat pump, which is beneficial both financially and environmentally, could 

be one of the many options (Chan & Lam 2003). Also, there are seasonal variations for the 

popularity of the rooftop pools, and they are even closed in cold seasons, which makes it a 

Figure 19: Saint Mary’s Hospital Rooftop Garden 

Source: Rotary Botanical Gardens Horticulture Blog  

 



 

less efficient. It should be possible for the apartment to use it for other community 

activities even during winter, so that the rooftop spaces can be more fully utilized. 

         People go to the rooftop for many different purposes. Some residents make it a 

place for socialization and go up there with friends or meet new neighbors there. 

However, some view the rooftop as a place to “escape” and they go up alone, either 

enjoying the view or simply relaxing themselves. We didn’t expect to see that people are 

using the rooftop space as a place to “escape” instead of hang out with friends. However, 

residents tend not to use these facilities with a large group of friends, perhaps because the 

apartments have the rule that residents can only have one guest with them at one time. 

Thus, the rooftop social space serves the dual purpose of both solitary activities and 

community socialization. 

III. Rooftop solar energy 

Through our interview, we found that solar energy is far from fully utilized in 

Madison. The electricity generated from all the projects owned by the MG&E, the largest 

energy company here in Madison, was 1256000 kWh, which contributes quite little to the 

total energy demand. However, the reduced greenhouse gases emission is obvious, which 

help protect the environment. 

Past research indicated that solar power may lead to the decrease of electricity 

price; however, in Madison, the price of solar electricity is higher than the traditional 

electricity. This could be the result of many reasons including the financial issues such as 

Net metering policy, tax credits in Madison, and Group Buys, as well as the demand for 

electricity. In addition, MG&E’s solar projects are designed to provide solar power to the 

grid, so perhaps part of the cost is used by the utility to update the grid.  Since the 



 

electricity price in Madison is still increasing, the solar power will become more 

financially feasible in the future. 

Although the MG&E does not provide services for residential customers, they 

have installed multiple projects for public buildings and businesses. Their project in 

Madison Children’s Museum illustrate the fact that the cost of installing solar panels is not 

very expensive (Overholm 2015, 70), especially when using the thin-film solar panels. It 

also shows that when choosing a type of solar panel, the business owner need to take 

multiple things into consideration including the design, the structure of the building as 

well as the cost. The Children’s Museum chose thin-film panels not only for its low cost, 

but also because they prefer a low-profile appearance. 

Solar energy is subject to seasonal variation in Madison. However, consistent with 

the previous literature, the variation is related to the price and demand of the electricity 

(‘Incentives’ effective in boosting rooftop solar? n.d.). The efficiency of solar panels is 

also subjected to snow; however, we didn’t expect to see that, due to the high cost, no 

maintenance would be added to improve the panel’s efficiency when the snow covers the 

panel. We predict that in the future, when solar electricity becomes less expensive, these 

minor improvements will be made to improve the efficiency of solar panels. Similarly, 

since the MG&E doesn’t provide services for individual residents, we did not have much 

information about the situation of residential customers, which consist a large portion of 

the market. In the future we would look into gauging this portion of energy usage.  



 

Original Graphic

 
Figure 20: An Ideal Green Rooftop Space. Source: Carly Helms, Margaret Radl, Feier Yang 2016 

In the process of researching rooftop spaces we discovered that an ideal rooftop 

space means different things to different people. For this reason, in our ideal rooftop space 

we choose to incorporate something that would appeal to everyone. In doing this we came 

up with the design for an ideal rooftop, which is assumed to be located on top of an 

apartment in downtown Madison. The rooftop is a 150 foot by 100 foot area and there is 

vegetation, solar panels, a swimming pool, and open space for social activities for 

residents.  

In our version of an idealized rooftop garden there is an area split up into plots for 

apartments on the upper floors (ideally 25 apartments will receive beds) which will be 1 



 

foot high, 10 feet wide by 10 feet which owners will be able to cultivate as they please.  

The beds will have a north-south orientation to allow for each row to benefit from the 

same sunlight during the day. On the outskirts of the garden there will be a small area that 

will contain a small beehive that will contain 20,000-80,000 honeybees, which will help 

benefit the surrounding garden. This area will be fenced off in order to avoid residence 

unknowingly agitating the bees. However bee insurance will be purchased as well to avoid 

liability. In Madison there are certain steps that need to be taken in order to acquire a 

beekeeping license. A person needs to notify neighbors that they are placing bees on your 

property, complete an application form, and make sure they do not fall into the zoning 

categories of manufacturing, office, C4 and commercial zoning districts (City of 

Madison). 

A 80 foot by 50 foot field will be dedicated to a entirely edible plants that will be 

open to those who use the apartments. There will be one member of apartment staff who is 

in charge of this area and maintaining the garden space. Since Madison falls into USDA 

Plant Hardiness Zone 5 (more specifically 5a) it is important to choose plants that fall 

within this category in order to receive the most successful results. Examples of popular 

include: carrots, chard, collard greens, eggplant, kale, lettuce, cabbage, peas, peppers, red 

mustard, beans, spinach, summer squash, tomatoes, asparagus, rhubarb, strawberries, 

raspberries, hyssops, basil, chives, mint, parsley, sage, sorrel and thyme (Rosaling Creasy 

2016). As mentioned in the environmental section rooftop gardens present more 

complications. It is important to encourage the residents to stay away from long thin-

stemmed plants, or plants with deep root systems. Similarly trellises will line the outside 



 

where it will allow a windbreak as well as a space to grow vine crops such as cucumber. 

Piping with bring water up to the roof in order to allow for easy water access for residents.   

On the east side of the rooftop is our semicircular limitless salt water swimming 

pool. We chose salt water because it saves money in contrast to the high cost of chlorine 

and salt water and is more gentle on people’s skin as well as having a less substantial 

environmental footprint. The swimming pool is heated, so it can be open from early April 

through late October. There are deck chairs around the area of the pool so residents can 

relax or tan. Similarly we also decided to provide open space to facilitate social 

interaction. The 80 by 50 foot plot along with each resident’s plot brings up the possibility 

of holding a farmer’s market for the building members and their close friends or family. 

The tenants could also rent out this space for special, private occasions they would like to 

hold on the rooftop. Both the farmer’s market and the rental ability for the green roof 

space offer revenue opportunities for the company managing the building. Such 

opportunities further facilitate social interaction amongst residents and their groups of 

friends/family. The apartment building themselves have the opportunity to host open 

houses and special events, which might include actual art, music, etc. shows to attract 

greater numbers of people to the space and also possible tenants.  

On the north side of the rooftop, there are several arrays of thin film solar panels 

that can generate about 2000 kWh per year. We choose thin-film solar panels because they 

are cheap and they provide a low profile solution for our aesthetic preference. Electricity 

generated here can be used for heating the swimming pool and the surplus can be stored in 

a battery for future usage. Solar panels will be placed facing south for a greater efficiency.  



 

The entire area will be fenced off with five foot high fencing in order to provide a 

level of safety to the perimeter. After hearing from the Madison Children’s Museum they 

explained to us stories of ducks roosting on the top of their roofs to have ducklings. When 

these ducklings are of age to travel from the rooftop they normally can walk off the roof 

and ungracefully but safely flap down to the street. However, with the implementation of 

rooftop fencing the ducklings do not have space to get off the roof and are unable to fly up 

and over the fencing. This will be remedied in our rooftop space but providing a one foot 

gap from the bottom of the roof to the top of the fence.  

Limitations 

Our survey targeted apartment residents is subjected to voluntary response bias. 

Since our posters, fliers, as well as emails sent to students all mentioned that our study is 

about rooftop utilization, those who respond to our survey may be those who are 

particularly concerned about the rooftop facilities. Thus, the result of our survey may have 

overrepresented individuals who have strong opinion. Next time, we should randomly ask 

residents to take this survey, rather than having them voluntarily scan the QR code or click 

the link. We were also limited in time; having only a semester for a project that continued 

to grow limited our ability to fully assess perceptions and feasibility within the Madison 

area.  

Future Studies 

For future studies, we would try to get more survey responses, so that we can 

better evaluate residents attitudes towards their rooftop facilities and how they use these 

spaces. If we can get more responses, the result would be less biased and provide a more 

general and convincing data of using the rooftop area as a social or community space. 



 

In addition, we would conduct more interviews with other solar energy providers 

in Madison. Since MG&E doesn’t provide services for individual households, our data in 

this section is insufficient for now. And we would then gain more in-depth information 

about the usage of solar energy and the installation of solar panels for individual 

households if we can interview multiple companies and compare their answers as well as 

their projects. Similarly if more time were allotted it would be beneficial to interview 

Pioneer Roofing. This company seems to be at the forefront of the majority of rooftop 

design in Madison and we unfortunately discovered them too late into our research to have 

the time to interview them. However, if more time was available they would be the first 

people we would reach out to for an interview.  Similarly, if we had more time it would 

have been great to map out public green roof spaces in order to view who had access.  

Conclusion 

 Throughout this semester, we sought to answer several questions regarding 

Madison, Wisconsin’s rooftop utilization: What are the benefits and limitations of rooftop 

spaces in Madison, Wisconsin? How are these spaces perceived by Madison residents? 

We defined a green rooftop space as a rooftop with three types of intended uses: 

environmental, social networking and community building, and solar energy production. 

Our findings suggest there are innumerable benefits to the implementation of green roof 

spaces. These include but are not limited to increased interaction with the environment, 

greater awareness and respect for nature, countless ecological benefits to biodiversity, 

energy savings and increased social interaction among community members.  However, 

there are several limitations involved in green roof implementation that are barriers to 

entry such as weight load capacity, cost, and safety. It should be noted that almost all 



 

limitations discussed within this paper have viable solutions, making the implementation 

of green roofs on a city-wide basis realistic for Madison. 

 All things considered, Madison, Wisconsin is not currently ready for city-wide 

implementation of green roof spaces. To aid in the proliferation of green roof spaces, 

employing community centers and public places, such as schools and libraries, as the 

forerunners of green roof implementation, allows the market to mature while grants and 

funding for these organizations possibly soften the initial cost of green roof 

implementation. Also, the utilization of public centers and places reflects the locational 

trend in green roof placement with the most popular locations being in urban and 

commercial settings. With greater development and population increase, private business’ 

interest may grow in incorporating unique rooftop spaces for environmentally beneficial 

purposes as well as amenity packages to increase revenue streams. Likewise, there is a 

growing need for political action in the form of policy implementation to incorporate 

unique green spaces as mainstream, and even required and incentivized. It all boils down 

to available green space. Since Madison, Wisconsin still has an abundance of cheap land 

and open, public green space there is no need to expand upwards with because we can 

simply continue to expand outwards. However, as populations continue to rise and green 

spaces become harder to find, like many large cities Madison, Wisconsin will be forced to 

expand upwards and in doing so we will see the birth of Madison’s green rooftop 

movement.  
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Appendix A 
For the fall semester (September 12th- December 12th) of 2015 Margaret Radl 

interned on an organic ecological farm in Shanghai China entitled BIOFarm (百欧欢有机

生态农场)。During this time she worked as an Biofarm ambassador and talks included 

Chinese to English translation (and vice versa), helped with gardening tasks (planting, 

potting, weeding, harvesting), consulting, leading tours and providing environmental 

education. During this time BIOFarm also partnered with Tongji Biomimetic Design Lab (

同济大学设计创意学院) on their creation of their own rooftop garden. This group 

focuses on utilizing biomimicry to apply to designs, which in this instance is applied to a 

rooftop garden structure. This is important to mention because under the rooftop garden 

section Radl presents knowledge that she accumulated through hands on experience 

during her time working at BIOFarm.  

 
Appendix B 

http://www.nytimes.com/2013/08/07/realestate/commercial/worker-bees-on-
http://www.nytimes.com/2013/08/07/realestate/commercial/worker-bees-on-


 

Taking place at the Madison Public Library’s Hawthorne Branch on Friday, 

November 18, 2016 at noon. Working for the Madison Children’s Museum for nearly 

seven years, we chose to interview Butler for her extensive experience working with the 

design, implementation, and management of green roofs for both environmental and social 

uses. Carly Helms conducted the interview, with Margaret Radl and Feier Yang taking 

notes.  

Madison Children’s Museum Interview (Julie Butler) 
1. How long have you worked for Madison’s Children’s Museum?  

a. Please describe your professional experience with green/garden rooftop 
spaces…  

i. What other experiences or occupations have aided you in managing this 
space?  

2. Could you please describe your role in the creation of this Rooftop space...  
a. How was the need for a unique rooftop space realized?  
b. What were some of the steps going from the idea of this project to an actual 
finished space?  
c. What was the greatest obstacle to overcome while creating this rooftop space?  

3. Considering the challenges you experienced in developing this rooftop space, is it 
realistic to implement rooftop spaces such as this one on a city-wide basis?  

a. In your opinion, what social limitations exist in the implementation of unique 
rooftop spaces throughout Madison? 

i. Economic limitations? (Who can access this space?)  
ii. Political/regulatory limitations? (City of Madison laws/regulations, 
varying opinion from political figures of Madison  
iii. Physical limitations, such as a building’s architecture?  
iv. Occupational limitations? (for someone who might be interested in 
creating their own rooftop space)  

b. How has the Madison Children’s Museum dealt with such limitations? (Such as 
discounted memberships for those who qualify)  
c. Additionally, what social possibilities exist because of this space? (interaction, 
community involvement) 

i. How has this space facilitated social interaction?  
ii. Has this space inhibited social interactions in any way?  

4. This space is mainly designed for children, in terms of learning and safety, but all 
children are accompanied by an adult(s); how did project design consider both audiences’ 
potential experience?  
5. What aspects of this rooftop space could be improved? How?  
6. How did the future influence the design of this space? (I.E.: including a drip line to 
allow for future construction of a stormwater collection system) 



 

7. What are the top three important factors to consider in implementing a rooftop 
garden/green space?  

a. Could you please provide some information in regards to why you chose the 
variety of plant types that constitute this space?  
b. Have you had to adapt initial choices in plant types? Why?  
c. What environmental and ecological factors have been the most challenging?  

i. How have you overcome these obstacles?  
ii. What environmental and/or ecological systems have benefited from this 
space? What systems have faltered?  

d. Could you talk about the substrate depth of this space  
i. About the substrate type  
ii. About the plant mix  
iii. About the irrigation system  

8. What kind of safety restraints do you have in place? (Training, insurance, etc.)  
9. Do you consider unique rooftop spaces to be beneficial? Neutral? Unnecessary?  

a. How do you envision the future of unique rooftop spaces?  
10. In your time managing the Rooftop Ramble, what has been your most memorable 
experience?  
11. Anything else you would like to add? 
 
*Answers: Julie Butler (former Rooftop Ramble manager) 

 Some of the verbiage for the questions had to be changed during the interview due 

to outstanding circumstances between the conception of interview questions and the time 

of the actual interview.  

 
Appendix C 

Taking place around noon on Friday, December 3, 2016, Carly Helms conducted the 

interview with Karlen, while Margaret Radl took notes. We chose to interview Karlen for 

her lengthy career with the progressive Madison Children’s Museum. Also for her 

experience through the creation of the museum’s rooftop space. She shared a unique point 

of view in being with the museum prior to the green roof’s implementation, through the 

planning and creation phase, and now well into its life. She has been able to offer 

extensive information on the limitations, problems, changes, and continued successes of 

their green roof. Karlen, Butler and Dewelt were asked the same questions (Appendix B). 



 

 

Appendix D 
Taking place around noon on Friday, December 3, 2016, an interview with Cheryl DeWelt 

was conducted by Carly Helms, with Margaret Radl taking notes. As a joint interview 

with Karlen, and the same questions being asked of both Karlen and DeWelt (also the 

same as Butler (Appendix B)), DeWelt offered a unique point of view. As one who has 

returned to the museum after being away for some time, DeWelt is able to share her 

experience in seeing the museum change. She offers the most positive outlook as to the 

changes that the green roof has made and continues to make in her time with the museum. 

She believes in people connecting with nature and expresses her great interest and belief 

in this connection happening through the rooftop medium. She offers a great look into the 

future of the green roof trend and the museum’s specific rooftop future.  

Appendix E 
 During the summer of 2016, Carly Helms served as an intern for the Madison 

Children’s Museum, specifically servicing their Rooftop Ramble exhibit. This exhibit is 

made up of various plant and animals inner workings to educate and instill environmental 

stewardship in children of all ages. During her time, the utilization of rooftop spaces for 

“something other than nothing” was realized and subsequently made very apparent. 

Gardening practices, native plant types, edible landscapes, and much more involving 

rooftop gardening was learned through hands on interaction and teaching from others 

above. Also, a greater understanding to the safety precautions for rooftops was had, 

especially spaces where child interaction is taking place. Additionally, an understanding of 

this valuable and unique space as a facilitator for social interactions and educational 

opportunity was realized. The benefits that both Carly and those she observed and 



 

interacted with on a daily basis further led to the thought of including such unique rooftop 

spaces wherever possible.  

 
Appendix F 

Paradigm Gardens is a family run business with their first of two location 

established in Omaha, Nebraska in 1999. The second location is in Madison, Wisconsin 

was established in early 2000. Paradigm Gardens has grown its progressive/urban 

gardening and aquaponics company into a space that is currently about 21,000 square feet 

that offers consulting as well as providing gardening products. Our interview took place 

Saturday 29th at 10am at Paradigm Gardens Madison Wisconsin location with Andrew 

Berna who is the head of the Madison location. Margaret Radl was conducting the 

interview and Feier Yang and Carly Helms taking notes. The reason we chose to interview 

Paradigm Gardens was due to the fact that they came highly recommended from our 

professor for their knowledge on rooftop gardens and their experience with gardening in 

Madison Wisconsin which was the focus of our study.  

Paradigm Gardens Interview  
1.     How is Paradigm Gardens different than other purveyors of gardening products in 
Madison 
2.     What are the demographics of your customers for rooftop garden projects?  (For 
example, are they homeowners or businesses?) 
3.     Green roofs use plants and flowers to provide insulation (thereby reducing energy 
costs), create a habitat for local wildlife, manage water run-off, and to provide other 
environmental benefits. How does the design of green roofs vary to meet different 
environmental objectives in Madison? 
4.     Urban agriculture is a growing trend in the US. Can you give us a rough percentage 
of those who’ve installed a rooftop garden in Madison for the purpose of providing locally 
grown produce?  
4b. What has been their experience with roof top food production since installation? 
5.     Some building owners install a green roof as an amenity for building residents; as a 
community resource that provides a place for socialization and a respite from the hustle 
and bustle of urban life.  What factors does Paradigm Gardens consider when designing 
green roofs as social and recreational spaces in Madison? 



 

6.     What should someone know when starting a rooftop garden (Plant types, rooftop 
weights restrictions, watering sources, cost, how much sun does this space need, airflow, 
planting medium) 
7.     How has the markets for rooftop spaces fluctuated as of recently?  
8.     What is the future for rooftop gardens in Madison?   
9.     What could the city of Madison do to promote green roofs? 
10. How much rooftop space is available in Madison?  
(Challenges) 
11. (Have you had any problems with reinforcing a building structure for a green roof?  
12. Have there been any issues with the building water supply? 
13. Have there been any challenges for rooftop drainage?  
14. How have insurance companies reacted to green roofs? 
15. What safety considerations must green roof designers take into account?  
16. What zoning or regulatory issues have you encountered?  
17. Have there been any challenges when installing the membrane for a green roof? 
18. Any other information you would like to add? 
 

Appendix G 
Our survey with UW Madison Leopold Residence Hall was conducted through 

email. Upon contacting Leopold Residence Hall Greenhouse community program 

coordinator Alan Turnquist offered to couple our survey questions with an already 

ongoing survey that another group was conducting in order to not overload the students 

with surveys in hopes that they would be more likely to take them. The survey questions 

were sent out on November 28th which are followed up with a reminder on December 4th 

and 11th with the final ending time on December 12th at 12pm are received 50 responses.  

 
Leopold Dorm Survey Questions 
I visit the rooftop outside of class  
Yes                                                               No 
The green roof space at Leopold influenced my decision to live there.  
Strongly Disagree    Disagree     Neutral         Agree         Strongly Agree 
I believe all dorm residents should have access to a green rooftop space. 
Strongly Disagree    Disagree     Neutral         Agree         Strongly Agree 
How often have you used Leopold's green roof space since the start of the semester 
outside of class? 
            __ Not at all 
            __ Between 1 and 3 times 
            __ Between 4 and 10 times 
            __ More than 10 times 



 

  
If you have used the green roof space since the start of the semester outside of class, 
please answer the question(s) below. If not, you have completed the survey and we thank-
you for your time. 
I [primarily] view the green roof on Leopold as a place: 
__ for leisure 
__ for relaxation 
__for class 
__ to meet new people 
__ to socialize with friends and neighbors 
__ to enjoy the view 
__ for studying 
__ to enjoy nature 
Other ___________________________________________________________________ 
  
[primarily – check one] [otherwise, check all that apply] 
 

*Due to only one person selecting other and them not filling in the writing portion we 

elected to not include it in our data. Listed below is our raw data in order of question 

asked. 



 



 

 
 

Appendix H 
 We sent the list of our questions to Elizabeth through email and she sent us back 

with her answers also via email on 10 November, 2016. Below is our questions with her 

answers: 

Interview with Elizabeth Hoff from the Palisade Property Management 



 

1. Do you think your residents value the rooftop facilities when choosing to live 
here?  
→ Yes, it is a big selling point for people deciding to live here 

2. What were some of the architectural/ designing limitations of constructing the 
rooftop swimming pool?  
→ I cannot help with this question 

3. Are there any specific challenges related to the drain system of your rooftop pool?  
→ The drainage system is not challenging. The water is simply pumped into the 
main sewer line of the building 

4. How much did it cost to construct the rooftop swimming pool? 
 → I cannot help with this question 
4.1. How much did it cost for the maintenance?  

→ The pool is a salt water pool, so we save on the expense of chlorine. We 
do still have to cover the costs of chemicals and the cost of heating the pool 

4.2. Do you think the swimming pool worth this extra cost?  
→ I cannot help with this question 

5. Do you have specific designs to make sure it is safe up on the roof? Insurance 
Issue?  
→ I cannot help with this question 

6. Are there any seasonal variations for the popularity of your rooftop facility?  
→ The pool is not as popular when the temperature is cooler. The rooftop pool was 
closed in early November and will be reopen early next April. 

7. What do people typically do on the rooftop? 
 → Swim, listen to music, talk, tan, read, do homework 

8. Do your residents hold large group activities there?  
→ No we limit residents to have only one guest per person 

9. Do you have any plans for future improvement and changes? → No 
10. Any other information you want to add? → No 

 
Appendix I 

The Hub and Waterfront Survey 
Q1  Where do you live currently? 
_  Hub Madison 
_  The Waterfront Apartments 
Q2 On the following scale from 1 to 10, please indicate to what extent you agree or 
disagree with this statement: The rooftop facilities influenced my decision to live here 
_  0 
_  1 
_  2 
_  3 
_  4 
_  5 



 

_  6 
_  7 
_  8 
_  9 
_ 10 
Q3 How often do you use the space on the rooftop in the warmer season (April - 
September)? 
_ Never 
_Less than once a month 
_1 to 2 times a month 
_3 to 4 times a month 
_More than once a week 
Q4 How often do you use the space on the rooftop in the colder season (October - March)? 
_Never 
_Less than once a month 
_1 to 2 times a month 
_3 to 4 month a month 
_More than once a week 
Q5 I view the rooftop as a place (Please choose all that apply): 
_  for leisure 
_for relaxation 
_to meet new people 
_to socialize with friends and neighbors 
_to enjoy the view 
_for studying 
_for working 
_Other (Please specify) ____________________ 
Q6 On the following scale from 1 to 10, please indicate to what extent you agree or 
disagree with this statement:  I prefer to do the things I indicated above on the rooftop than 
in other places 
_  0 
_1 
_2 
_3 
_4 
_5 
_6 
_7 
_8 
_9 
_10  
Q7 In most cases, do you go to the rooftop with your friends or on your own? (Please 
choose the most applicable one) 
_ On my own 
_With a small group of friends (2-5) 
_With a large group of friends (more than 5) 



 

Q8 Is there anything else you want to say about your apartment's rooftop facilities? 
 
*Raw data listed below 

 
Appendix J 

City of Madison Department of Planning, Community and Economic Development 
 There was not a formal question and answer interview done with the Zoning 

Department for the city of Madison, but rather a casual phone conversation to gain a better 

perspective as to what constitutes a rooftop space in the eye’s of the city, the different 

regulations and restrictions rooftop space constructions face, as well as to understand the 

trend in future rooftop utilization. This question answer session was conducted on the 30th 

of November around 4:30 in the afternoon with Matt Tucker of the City of Madison. The 

focus was on rooftop spaces- specifically how the city regards such spaces and their 

intended use (2 categories: accessible and inaccessible). Rooftop spaces are being 

implemented mostly in commercial and urban settings, and less in residential, suburban 

settings; the regulations also differ for the city of Madison depending on whether the area 

in question is within Downtown (bounded by Lake Mendota, Lake Monona, Park St., 



 

Proudfit St., and Blair St., Figure 18) or outside the bounds of downtown. Overall, the 

trend of green rooftop space construction is upward, according Tucker; the trend is mostly 

towards amenity packages for apartment buildings in the hopes of attracting the attention 

of prospective tenants. He cited the City of Madison as being very encouraging of such 

green roof construction through clear and flexible codes.  

Appendix K 
We sent the list of our questions to Laura through email and she sent us back with her 

answers also via email on 16 November, 2016. Below is our questions with her answers: 

Madison Gas and Electric Interview with Laura Williams 
1.    Currently, how much of Madison’s electricity is generated by solar power on an 
annual basis? 
·         Who (Households/ Public buildings/ business owners) plays the major role in terms 
of using solar panels to generate electricity? 
·         What about a “maximum extensive scenario” for the future? 
2.    Currently, how much greenhouse gas is reduced in Madison because of the 
application of solar energy on an annual basis? 
3.    Have you had any problems with reinforcing a building structure for solar energy 
projects? 
·         Have you encountered any regulatory issues? Zoning? Insurance? 
4.    Can you tell us more about your project for the Madison Children’s Museum? 
·         How much did it cost to install a project at this scale? 
·         Were they mono/polycrystalline solar modules or amorphous thin panels? 
·         What were the reasons for choosing this type of panels? 
·         What type of inverter did they use? 
·         How can the electricity be stored? What type of battery? 
5.    Is the electricity generated from your projects used on site or collected to the grid? 
6.    Do you provide services of installing solar panels for households? 
·         If yes 

o   Which type of solar panels do most households choose? Why do they prefer 
this type of solar panels? 

o   What are some of the common characters of those who are interested in 
installing solar panels for their house? 

o   Are they eligible for the MadiSUN solar incentive Program? 
·         If no, what are the limitations? Are you planning to do it in the future? 
7.    Currently, for electricity users in Madison, is solar electricity more expensive or 
cheaper than the traditional electricity? 
a.    (if yes) Will this change in the future? 
·         Is there any seasonal variation? 



 

8.    What is the primary reason for business owners/ households/ public buildings to 
install solar energy projects? 
9.    How does the snow in winter influence the efficiency of the solar panels? 
a.    (if so) How can we resolve this problem? 
10.  What future improvement for rooftop projects are you considering? 
11.  Any other information you would like to add? 
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