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Project scoped to determine momentum savings
Leveraging information and analysis to provide market intelligence to the region
Project began in late 2014 and is now completed
First time doing this type of exploration into the HVAC market. Nobody has looked at the entire market for ducted HVAC before this. That is, collecting quantitative information on what’s happening outside of efficiency programs as well as what’s happening in the programs. 
As such, this project has been a huge learning opportunity. We learned a lot about the market, and learned about what we don’t know. Knowing what we don’t know tells us what we need to collect in the future to fully and accurately capture what’s going on in this market.
Because this was our first time going out to study the entire HVAC market, some of the findings are suggestive rather than conclusive, and this is why we are filling in a lot of the gaps with additional research. 
Despite there are some things we need to look into further, we did learn a lot of really interesting things and that’s what we are going to share with you today.
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Sales Data: Over 125,000 units in total for 5 distributors representing between 50-90% of the market, depending on the technology. Covered 5 years. For our analysis, we limited it to more recent years (2013-2015) that had better coverage. Res equipment included ASHP, AC, and DHP (from NEEA). Com equipment included ASHP, AC, and to a very small extent, VRF.

Interviews: distributors, manufacturer reps, large mechanical or HVAC contractors, HVAC engineers (n=11)

Secondary Data: Council plans, AHRI sales data, RBSA, CBSA

Trade Show: 3 days immersed in HVAC talking performing interviews with 18 organizations in total including most of the major HVAC manufacturers and component suppliers.
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First, a little bit of context about HVAC in the Northwest. There are about 4.5 million homes in the Northwest. Of those, a third are electrically heated. Over half of the electrically-heated homes in the Northwest are ducted and we want them installing high-efficiency heat pumps. 

So what do we know about heat pumps in the northwest?
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We know that only 10-12% of all ASHP sales are being rebated by efficiency programs in the Northwest every year. 
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Second, we know that 80% of the market is at the lower end of the efficiency spectrum—below the BPA program requirements of 9.0 HSPF. 
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Third, we know that HVAC equipment lives for 15-20 years and the window of opportunity to influence efficient decision-making is small.  If we miss it, we won’t get another chance for 15 years. That’s a long time.
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Lastly, we know that the biggest savings in res HVAC are from the installation practices (86% of savings), however, the remaining 14% comes from increases in the HSPF of the equipment as it’s sold from the distributor. While a smaller piece of the pie, those savings are still part of the picture. This is critical for both residential and commercial equipment.

The research confirms that we need to continue to work in the space of CC&S with programs like PTCS, and we need to monitor the savings coming from CC&S closely.
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While the installation practices are the majority of the savings and very important, what the sales data tell us is that there are possible opportunities to boost efficiency in the sales of HVAC equipment. HVAC accounts for roughly a quarter of the residential sector potential in the 7th Power Plan, so it’s an important part of our portfolio.  Yet we are seeing that high-efficiency HVAC sales are concentrated toward the lower end of the efficiency spectrum, and may need a boost. 


Transition: So let’s look at what we learned about how the market works, and where the data show that there may be leverage points in the supply chain.
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What we learned is that for residential equipment, the flow of equipment for residential HVAC products follows a relatively straightforward path. The manufacturer ships products to a regional distribution center and then on to each distributor’s branch location. An HVAC contractor then picks up the HVAC equipment on an “as-needed” basis. Builders work with HVAC contractors.
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The thing about the supply chain is that there are different layers, each with a specific role to play and unique considerations and barriers. All these different market actors in the supply chain play a role in the big picture of the HVAC market. And with each of these layers, there are different strategies applicable to each one. It’s something to look at and think about how to leverage each layer in the supply chain. (Just like the perfect 7 layer dip)


So let’s look at the different layers….
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There are two types of market actors in the supply chain: consolidated and fragmented. Up the supply chain, there are ~20 distributors across the region, and about 5-7 sell most equipment in the region. 
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On the other hand, the contractor market is very fragmented. Nearly 600 contractors active in PTCS  in 2014--and those are only the ones in the BPA program. End users are the most fragmented with millions of homes.

Currently, this is where most HVAC programs in the Northwest focus.

Why this matters is that it’s harder to influence lots of different actors than fewer actors. The challenge in HVAC is that contractors are so influential as are builders, but there are a lot of them.
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What the research findings point to is that there could be an opportunity to consider bringing in other market actors to efficiency programs to help boost efficiency in the market. Right now, most of efficiency programs in the NW are focused on contractors and end users, which is super important to getting a big portion of the savings from CC&S, however, they are the most fragmented part and it’s hard to influence so many of them w/o support from the top. 

From the analysis of how the supply chain works, we learned that distributors have strong relationships with contractors and that this relationship is super important. So one possible way to influence the contractor base is to access the distributor. Accessing distributors could also be a way to help ensure that the efficiency of the units sold are high efficiency.
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I made the point earlier about HVAC equipment living for a long time, and the window of opportunity to influence change being small. So let’s look at when people need a new heat pump. There are two main scenarios…
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When units FAIL OR are near the end of their life: What we learned through our research is that most of the time, existing homeowners generally don’t think much about their heating and cooling equipment until it fails or is about to fail. They then rush to quickly repair or replace it, often with little forethought to efficiency. They look to their contractor for advice, and the cheapest and most readily available option is often the system of choice. 
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When new homes are built: When looking at the data, we see that a little over half of new ASHPs sold every year go to replace failed units, and the majority of the remainder of new sales go into new construction. 

Builders work with an HVAC contractor to install new equipment. We learned through our interviews that the builder market is often skewed toward the least efficient, least-cost HVAC equipment. Especially with spec houses, the builder is making the decision about the HVAC system before they even have a buyer, and people don’t buy homes for HVAC equipment. There are even certain models and brands targeted to the builder market.

TRANSITION TO COMMERCIAL
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So now that we’ve talked about the residential market, let’s look at the commercial HVAC market.
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First, some context about the commercial market. We know that there are 3.3 billion square feet of commercial building space in the northwest. Of all of those buildings, 30% are electrically heated. 70% of the electrically-heated businesses in the Northwest are ducted and we want them installing high-efficiency HVAC equipment. 
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About 97% of commercial split system air source heat pump units sold were standard efficiency, meaning that they had a Seasonal Energy Efficiency Ratio (SEER) 13 and HSPF 8.0. The federal standard currently is SEER 13/HSPF 7.7
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Sales data show that 82% of units were SEER 13 (federal min). What this tells us is that, similar to residential, the sales flow is concentrated towards the lower end of the efficiency spectrum.

Packaged AC – 13 SEER federal standard. BPA program is currently minimum of 15 SEER (2016). 
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The flow of equipment for commercial products follows a path that is similar to residential. The supply chain is consolidated up the chain with a few manufacturers and distributors, then many contractors and builders serving a range of commercial building types and many customers.

A key difference with the commercial market supply chain is the presence of manufacturer representatives, which are essentially the sales force that influence the final decision of the contractor. 
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What’s interesting and more complex about the commercial sector is how decisions are made based on the project type. 

There are two design and installation approaches, and the decision process varies depends on which path the project follows:� 
Plan and Spec projects typically involve large, complex HVAC systems and require a larger number of decision makers to agree on the final project specifications. The contractor does not have the same ability to influence customer decisions as with Design-Build projects. When the “spec” goes out for bid, often the lowest price wins – creating another barrier for efficient products. �
Design-Build projects generally work for simpler projects with smaller HVAC systems and fewer decision makers. The decisions are more relationship-based, so the relationship between the distributor and the contractor is important. Contractors have more freedom to propose solutions to their customers than Plan and Spec projects. 
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For plan + spec jobs, the research shows that the building specifiers have a lot of influence. Contractors and distributors are typically further removed from the decision making process and have little influence over purchasing decisions. The mechanical engineers, architects, along with the building owner are the market actors more involved in deciding what equipment to install. 

The research findings show that there may be an opportunity for efficiency programs to consider providing targeted education and technical support to these people to ensure that efficiency is an important consideration that isn’t overlooked during the decision making process.
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As with residential, the research shows that distributors and design-build firms up the supply chain could also have an impact on the efficiency of the commercial HVAC market. 

A building owner typically hires a design-build firm that has both a mechanical engineer and mechanical contractor in-house. This setup simplifies project management and provides more opportunity for the contractor and distributor to influence the HVAC equipment purchasing decision. 

Without the constraints of detailed bid specifications, contractors and distributors have more freedom to propose the solution they think is right for the situation.
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Another interesting and important part of the commercial market is national accounts. We heard this year at the AHR trade show from one large manufacturer that ~50% of their sales go to national accounts. This is huge! We need to explore this further to see how much this is happening in the NW, as this could potentially be a big opportunity for efficiency programs.
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This section is about big drivers, covering both residential and commercial markets.
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One big change coming to the world of commercial HVAC is new standards for commercial roof top units and furnaces. The upcoming standard – the largest DOE has ever implemented - comes into effect in 2018 and increases again in 2023. These standards are game changers for the commercial sector. Additionally, in 2017 the ASHP and AC standards are going up slightly. Last year we saw a slight increase for residential equipment as well.

Standards are awesome because they are a big driver of change in any market. What this means for HVAC is that we need to keep standards in mind as we think about our program strategy and watch how they impact our savings potential. 

(Com - Going from SEER 13/HSPF 7.7 to SEER 14/HSPF 8.2. Air conditioners jump from SEER 13 to SEER 14.)
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Another change in the industry is the emergency of ductless technology, and it’s creating changes in the structure of the U.S. HVAC market as the technology emerges from elsewhere in the world. The manufacturers see the opportunity is so big that they are strategically positioning themselves to gain market share in the U.S. by partnering with U.S. firms to take advantage of brand awareness and existing distribution channels. Distributors report strong growth in sales of this equipment in the Northwest, but sales have a way to go before they surpass the sales of ducted equipment. 

A big driver of the excitement around ductless is related to VRF…
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In the commercial market, variable refrigerant flow, or VRF technology, is a sophisticated form of ductless with significant market potential. We know the industry is excited about it and manufacturers are trying to generate demand for this product in the U.S. market. However, the savings are not proven yet.

Because VRF has been a prominent technology in Asia and Europe for many years, Asian manufacturers in particular (e.g., Daikin, Samsung, LG Electronics, and Mitsubishi) were more likely to advertise VRF products at the AHR Expo and were more optimistic about its growth because they are trying to generate demand for their product in the U.S. 

In contrast, U.S. manufacturers (e.g., Carrier, Lennox, and Johnson Controls) were less likely to say that VRF was a major growth area or even to mention VRF in their product offerings. (Note that Carrier and Lennox did not have booths at AHR this year, although we did still talk to Carrier)

VRF appears to be best suited for new construction where builders save cost, materials, and space by not needing an expansive duct system. Most manufacturers said that VRF systems are particularly suitable for certain commercial and some large residential applications. Office buildings, schools and universities, multifamily/high-rise residential, and assisted living facilities were all cited as good candidates for VRF systems. 

Barriers to VRF implementation are chiefly the high cost relative to other HVAC options and little understanding of long-term benefit. Fujitsu pointed out that VRF installations are typically custom-engineered products, and thus predicting the return on investment for a given customer can be complicated. 
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Lastly, another interesting thing that we learned at the AHR trade show was that there’s an “up” to the upstream. We typically think of the HVAC manufacturers (Carrier, Trane, etc.) as last step in the supply chain, but they are working with components manufacturers. Generally, component suppliers supply their components (e.g., compressors, controls, refrigerant) both to HVAC manufacturers that build them into the equipment and to distributors for aftermarket supply. Likewise, many advanced controls are available in the aftermarket as replacements for less-sophisticated controls or as new controls for existing equipment.

The research points to there being a potential opportunity for efficiency programs to look closer at these “way upstream” market actors because they do play a big role in how efficient HVAC equipment ends up being. 
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So what’s next? 

We know that our sales data are incomplete. We are missing complete information on eFAF and we want more distributors. So we are working with NEEA on improving that sales data collection for next year.
We know that we don’t understand the market installation practices which is why the study is focused on the “box” savings and why we are doing this CC&S baseline study (and also to support the measure with the RTF because it’s expiring)
Lastly, we know that we don’t know enough about what happens to equipment after it leaves the distributor which is why we are doing more research to investigate where units go when they are sold, and what they replace.
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