
 

S&P Global Ratings acknowledges a high degree of uncertainty about the evolution of the coronavirus 
pandemic. The consensus among health experts is that the pandemic may now be at, or near, its peak in 
some regions, but will remain a threat until a vaccine or effective treatment is widely available, which may not 
occur until the second half of 2021. We are using this assumption in assessing the economic and credit 
implications associated with the pandemic (see our research here: www.spglobal.com/ratings). As the 
situation evolves, we will update our assumptions and estimates accordingly. 
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Key Takeaways 

– As trade tensions and pandemic-related disruptions compel U.S. industries to rethink their 
supply chain strategies, a shift en masse away from China—while perhaps popular 
politically—isn’t likely in the cards. 

– The business case for U.S. manufacturers to bypass China is muddied by the fact that lower 
tariffs and other benefits may not fully offset the cost of shifting supply chains elsewhere 
and the lower market access to China, which—with its burgeoning middle class—has 
become an important end market for manufacturers.  

– Technology companies, in particular, value market access, and their ability to quickly adapt 
and deliver products to consumers with minimal delays is paramount, which is why China 
has become the leading tech production hub. 

As the trade dispute between Washington and Beijing threatens to boil over, talk of cutting China 
out of U.S. manufacturing supply chains has intensified. But the idea that American firms can 
simply shift to suppliers in other Asian countries (or to those at home) may be just that—an idea, 
rather than an implementable initiative. 

A number of factors stand in the way of the public and political push for American manufacturers 
give up their reliance on China. These include the potentially prohibitive costs of alternative 
manufacturing, the lack of an efficient labor force elsewhere, and the need for readily available raw 
materials/resources. And tech firms may be doubly reluctant to relocate their manufacturing 
footprints at the cost of potentially alienating and losing access to China; the world’s second-
biggest economy—with its burgeoning middle class and increased urbanization—has become an 
important end market for goods such as smartphones, laptops, and commercial IT products. 

At the same time, multinational firms’ perception of the business climate in China has deteriorated 
in recent years. China’s efforts to increase self-reliance, especially in high-growth industries, and 
make its state-owned enterprises (SOEs) “bigger, stronger, and better” appears to be making life 
more difficult for firms in some sectors. Market access is improving in some areas, especially the 
financial sector, but remains constrained in many others, while concerns about a level competitive 
playing field with SOEs persist.  

All told, the likelihood that any public or political drive toward de-globalization will result in a 
material and rapid shift in the manufacturing process is low, in S&P Global Ratings’ view. As 
products have become more complex with enhanced cross-border trade and investment, many 
supply chains have become much more fragmented and highly specialized, often involving a vast 
network of stakeholders. Because of this, the ability and appetite of American manufacturers to 
even try to shift a supply chain varies by sector. 
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COVID-19 Adds To Pressures 
The tit-for-tat tariffs that the U.S. and China have imposed on each other are just one front in a 
larger trade war. The pandemic has hardened economic nationalism around the world, with some 
economies having proposed tighter rules on foreign direct investment, especially where acquirers 
have links to the state or benefit from subsidies. Some of the world’s largest trading economies—
not just the China and the U.S.—have hiked tariffs, and the number of applications to the World 
Trade Organization for safeguards (which can provide temporary import restrictions such as quotas 
or tariff increases) continues to rise. Still, the flashpoint remains the U.S-China relationship, which 
is strained on three fronts: trade in goods and services; China’s access to U.S. financial markets; 
and technology. 

Meanwhile, the COVID-19 pandemic has weighed heavily on the global economy—not least on the 
U.S. S&P Global Ratings forecasts U.S. real GDP to contract 5.0% this year, followed by a rebound 
of 5.2% in 2021. But as confirmed coronavirus cases have surged in parts of the country, some real-
time economic data now suggest the recovery may be losing steam—and we still expect headline 
unemployment in the world’s biggest economy will remain high, around 8.9% in the fourth quarter, 
and won’t fall back to pre-crisis levels until late 2023.   

As the pandemic plays out, business activities, including the functioning of supply chains, have 
been significantly disrupted. For example, at the beginning of outbreak, the lockdown in China 
restricted manufacturing and assembly of tech components, in addition to delaying the movement 
of finished goods domestically and overseas through mid-March. As COVID-19 spread outside of 
China, mitigation policies implemented by the Philippines and Malaysia further constricted the 
supply of certain tech components. Given efficiency-motivated “just-in-time” manufacturing 
processes and a more limited supplier base, some tech companies suffered earnings setbacks 
while also facing delays in releasing new products. 

Although the “Phase One” trade deal between the U.S. and China initially alleviated market 
uncertainty (after about two years of turbulence), it doesn’t fully address the dispute over 
technology, intellectual property, and market access. And with the pandemic underscoring the 
risks of relying on any one country for intermediary and final products, U.S. companies face 
increased public and political pressure to retool their supply chains and lower their dependence on 
China. In fact, Washington officials and legislators have considered establishing a “reshoring fund” 
to persuade (by paying) American companies to move operations or key suppliers out of China. At 
the same time, as the presidential campaign heats up, we’re likely to see greater criticism of China, 
as neither President Trump nor presumptive Democratic nominee Joe Biden wants to be seen as 
soft on the country, which is on pace to become the world’s biggest economy within the decade. 

Against this backdrop, the recent export restrictions on American companies have triggered more 
investor concerns about the global semiconductor industry. The new restrictions in May by the U.S. 
Bureau of Industry and Security sought to close loopholes from the Entity list designation last year 
on certain Chinese entities, such as Huawei and Hangzhou Hikvision Digital Technology, and 
require licenses from the U.S. Department of Commerce for any products sold to these Chinese 
entities that rely on U.S. technology. This is an important development as there are few practical 
alternatives to the U.S. semiconductor manufacturing equipment and semiconductor design 
software in the manufacturing process of advanced semiconductor nodes. Most U.S. tech suppliers 
to Huawei have already significantly scaled back their exposure to Huawei and other Chinese 
entities on the list following the escalation of the U.S.-China trade spat last year. We believe the 
effects of the new restrictions on Huawei and other Chinese entities on the list will reverberate 
across Asian tech firms that trade with Huawei, one of the world’s largest telecom equipment and 
smartphone makers (see sidebar, below, and “U.S. Actions Against Huawei Reverberate Across 
Asian Tech,” published July 28). 

There’s no question that China needs foreign technology to catch up with its more advanced peers. 
While the country is producing more of its own technology, outside players still provide key inputs 
through trade and investment—and U.S. policy threatens to slow technology transfer unless China 
does more to protect intellectual property and widen market access for foreign firms. 
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Elsewhere, the new United States-Mexico-Canada Agreement (USMCA), which came into force on 
July 1, contains new rules of origin that aim to bring production back to North America. 
Automakers, for instance, will need to choose between paying an additional 2.5% duty, or striving to 
meet regional value content (70%–75%, depending on vehicle type, by 2023) and labor value 
content thresholds (requiring that 40%–45% of the content of an automobile be made by workers 
earning at least $16 per hour), as well as sourcing at least 70% of the total steel and aluminum 
used in an automobile from North American suppliers—all of which are stricter than previous rules 
under the North American Free Trade Agreement (NAFTA).1 Either would lead to significant cost 
implications, let alone more fundamental changes to the supply chain configuration of the industry.  

Cost Versus Market Access 
Offshoring, via affiliates overseas or direct sourcing from foreign firms, isn’t only a strategy to lower 
costs, but can also be driven by the desire to access new markets, or to operate close to key 
partners and customers (see chart 1). Different sectors make sourcing decisions with different 
incentives. 

Chart 1 

Cost And Market: Two Sides Of The Offshore Coin 

 

Our recent survey of rated U.S. auto companies suggests that the industry, with high exposure to 
foreign supply chains and grappling with negative effects brought by COVID-19 and trade tensions, 
places more weight on manufacturing costs—with the ultimate goal of making high-quality 
products at the lowest price possible (see chart 2). The 17 respondents to our survey, including auto 
makers (original equipment manufacturers [OEMs]), Tier 1 suppliers (which supply parts directly to 
OEMs), and aftermarket suppliers, unanimously agreed that tariffs and nontariff barriers, as part of 
the U.S.-China trade dispute, are key considerations when choosing production or sourcing 
countries. Moreover, roughly 80% of respondents confirmed the importance/priority of an efficient 
labor force, and availability of raw materials and resources, all of which have been cited as 
justification for offshoring approximately 5 million U.S. manufacturing jobs from 2001-2011.2  

On the other hand, fewer companies (59%) prioritize market access in their supply-chain decisions. 
More anecdotally, specific product characteristics also play a role. For example, heavier products 
such as car batteries require more complex transport infrastructure and, as a result, the distance 
between origin and destination is a constraint. Foreign-exchange exposure was also cited.  

The U.S. technology sector, on the contrary, places market access front and center. As the “new 
industrial,” the sector has seen its electronic content increasingly embedded everywhere and new 
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products emerge every day. Against this backdrop, a company’s ability to adapt manufacturing to 
dynamic and fast-changing technologies, while delivering high-quality products to consumers with 
minimal delays—is paramount, which is why China has become the leading tech production hub.  

Chart 2 

Summary Of Auto Sector Survey 

  

A large skilled labor force serves as the foundation. Beyond mastering basic manufacturing tasks, 
China’s labor force is increasingly equipped with advanced research and development (R&D) 
capabilities that rival any country’s. According to the World Economic Forum, China had 4.7 million 
recent science, technology, engineering, and math (STEM) graduates in 2016, more than eight 
times the number in the U.S.3 This, coupled with government policies that support 
offshoring/outsourcing activities, is partly why tech production largely remains in China, despite its 
rising wages compared to Southeast Asian countries.  

More importantly, thanks to continued integration into the global supply chain, rapid urbanization, 
and a growing middle-class, China has become a massive consumer market for various tech 
products and services, and now accounts for significant revenue shares of many U.S. tech 
companies (see chart 3). Notably, China is the second-largest iPhone market next to the U.S.; in 
2018, out of the global total of 225 million units, about 44 million were sold in China.4 To tap into 
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this significant market, it was a natural move for Apple to place 99% of iPhone production in China. 
While there are hurdles to tech companies’ market access in China, they’re not as high as 
manufacturers in other sectors face, in our view, given China’s desire to attract advanced tech 
innovations by foreign firms—and, in any event, are a price that tech companies willingly pay. 

Chart 3 

Share Of Revenue From China Vs. U.S Of Selected U.S. Companies 

  

Hard-To-Avoid Geographic Concentration Risk 
Retooling supply chains is easier said than done. For example, vehicles are made of about 30,000 
parts sourced from hundreds of suppliers via thousands of distinct contracts.5 An average 
semiconductor chip travels three or four trips around the world from manufacturing to installation 
and, ultimately, into the hands of the end customer. Especially for capital-intensive industries, it’s 
costly and time-consuming to develop relationships and establish a supply chain ecosystem. 
Manufacturers need to identify potential suppliers, build plants, make product specifications, 
negotiate contracts, conduct quality control, and organize logistics—none of which is easy or 
cheap. It has taken the tech and auto industries decades to fine-tune their supply chains; 
therefore, any changes to it we believe will be gradual. After all, companies must remain vigilant 
regarding their bottom lines to compete successfully in a global marketplace.  

Another consideration is that not all supply chains are organized the same way. While a 
comparatively simple supply chain involves a dozen players from upstream suppliers to assembly 
OEM to distributors before the final products reach end consumers, often the process doesn’t stop 
there (see chart 4). Instead, a single final product of one chain could go on to be used as an 
intermediary input into another. In fact, many manufacturing supply chains, including those for 
tech and auto, have become increasingly specialized and complex, creating a massive network of 
interconnected companies. 

Given the nature of the network, the smaller the player, the deeper the interconnection with 
others—and, as a result, the greater the constraints it will confront making business decisions. 
Using the semiconductor example again, of the $311 billion worth of semiconductors imported by 
China, only one-third are directly consumed by Chinese domestic system companies, and the rest 
are embedded in products that are sold outside of China.6 Because of the interconnected nature of 
the tech supply chain and China being the global manufacturing hub for many tech components, we 
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believe any shift away from the status quo will be gradual without causing significant change to the 
underlying economics. Similarly, among the Tier 1 auto suppliers we surveyed, many pointed out 
that their supply chain configurations heavily depend on their OEM partners. 

Chart 4 

Supply Chains Are Increasingly Complex 

   

Regarding our credit ratings on borrowers in the auto sector, we incorporate the direct effects of 
existing tariffs. For example, the impact from direct tariffs has been limited for U.S. automakers 
Ford and General Motors, given their lower reliance on exports and higher level of localized content 
relative to foreign automakers (see chart 5). 

Chart 5 

Tesla, GM And Ford Have The Most American/Canadian Content 

 
Source: Kogod Made in America Auto Index 2019, American University. 
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As a general rule, we haven’t seen tariffs on Chinese imports significantly hurt U.S. Tier 1 auto 
suppliers. Typically, suppliers such as Adient, Aptiv, BorgWarner, Goodyear Tire, and Tenneco 
manufacture in the country or region where they sell. Still, they may need to move their 
manufacturing footprint in conjunction with their customers’ need to relocate supply chains to 
more favorable locales. The recent trend of declining U.S. imports of auto parts from China 
suggests that some suppliers are re-sourcing; moreover, they would likely be the Tier 1 players that 
are able to tap alternative sources more easily due to their larger size and geographic reach. As 
Panjiva data suggests, our rated Tier 1 auto suppliers have been importing relatively fewer auto 
parts from China since 2018, whereas import share of other Asian countries including India, Japan, 
and Thailand has increased (see chart 6). 

Chart 6 

U.S. Tier-1 Auto Suppliers Seem To Be Diversifying From China 

 
Source: Panjiva. 

Note: Data as of July 2020. The dataset covers seaborne import of auto parts (HS 8708) by 14 U.S.Tier-1 auto suppliers rated by 
S&P Global Ratings and their subsidiaries. Non-maritime import of auto parts from Mexico is also captured. Import volumes are 
reported based on twenty-foot equivalent units. 

On the other hand, a number of smaller aftermarket auto suppliers—namely, Trico Group, APC 
Automotive, K&N Engineering, Wheel Pros, and GC Eos Buyer Inc.—import a substantial 
percentage of their products from China. Tariffs on these companies can raise the cost of goods 
sold and put significant pressure on margins, and these companies tend to have higher leverage 
and weaker cash flow than the larger Tier 1 suppliers do. As shown in our sector survey, many Tier 1 
and aftermarket auto suppliers would find it difficult to have consumers absorb cost increases 
arising from supply chain reconfigurations (see chart 2). 

Perhaps the best example of China’s prominence in the auto supply chain is in new-energy vehicles 
(NEVs), given the country’s dominant position from upstream raw materials to battery supplies—
with Chinese companies accounting for a significant share in the global lithium chemicals and 
refined cobalt production. With proven product quality, lower cost, and continuous innovation, 
Chinese companies have been increasing penetration into the supply chain of various U.S. and 
European auto OEMs, and cooperation between Chinese battery producers and international 
carmakers has increased, as well. This year, European car producers including Volkswagen and 
Daimler acquired shares in Chinese battery producers, a step to further secure supply and better 
tap into the world’s largest NEV market. 

Back on the tech side, it would be logical for certain U.S. hardware vendors to gradually diversify 
away from their prevailing heavy reliance on China’s manufacturing and assembly in order to 
mitigate rising geopolitical tensions. Southeast Asia seems to be a popular candidate for some less 
complicated tech products. For example, Google and Microsoft plan to shift production of their new 
phones and personal computers to Southeast Asian countries including Thailand and Vietnam.7 
Apple, too, has joined Samsung in leveraging Vietnam’s growing audio expertise (AirPods), 
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according to Nikkei Asian Review.8 As for more complicated products (Macs), bringing the 
production back to the U.S. is one option.  

While U.S. tech companies have begun diversifying their manufacturing footprint away from China, 
we think it will be a long process, with or without any financial assistance from the U.S. government 
(see “A Slow Recovery And U.S.-China Trade Tensions Could Test U.S. Investment-Grade Tech 
Companies,” published June 8).  

In May, TSMC, the undisputed leader in cutting-edge semiconductor manufacturing, announced its 
intention to build and operate a “fab” in Arizona with plans for construction to start in 2021 and 
production to begin in 2024. Short of any subsidies from U.S. federal, state, or local governments, 
we expect the cost structure for TSMC’s fab in Arizona to be higher than those in Taiwan and China 
(due to higher manufacturing and labor costs, and the added complexity in supply chain 
management). However, TSMC is confident there will be sufficient interest from U.S. semiconductor 
firms willing to pay higher prices for U.S.-manufactured chips in order to avoid supply disruptions 
from any deterioration in the U.S.-China relationship.  

While this could be perceived as a step toward tech deglobalization, it’s consistent with our view 
that any diversification efforts will be focused on building new manufacturing facilities outside of 
China, rather than a lift-and-shift of existing plants. In any event, it will be difficult to completely 
avoid geographical supply chain dependency risk even though firms are constantly searching for 
lower costs and better market access.  

Lastly, from a strategic point of view, we don’t believe there is permanence to technology 
leadership. Using wireless technology as an example, 2G was led by Japan, 3G by Europe, and 4G by 
the U.S. The strong growth of Apple’s iPhones and Qualcomm’s wireless chips in the past decade 
are good examples of what 4G leadership has brought to the U.S. tech ecosystem. 5G is the next 
battleground, and the winner will likely have a significant leg up in next-generation technologies 
such as artificial intelligence (AI), big data, and self-driving cars. With “Made in China 2025” and 
“China Standards 2035” national goals, the Chinese home-grown technology industry is heavily 
increasing its capital spending and R&D investments. Although 100% China-sourced tech products 
will have lower tech specifications at first, we expect any deficiency gaps will be narrowed over 
time.  

The persistent U.S.-China trade tensions coupled with restrictions on access to U.S. advanced 
technologies should, in our view, lead to Beijing stepping up funding to nurture growth in its tech 
industry. China made public its ambition to be a global tech leader and there’s no question the 
technology gap between the U.S. and China is narrowing (albeit with much ground to cover) 
evidenced by gains made by Chinese firms in NAND and DRAM semiconductor design and 
manufacturing, and the coordinated efforts by its state in crafting policies and providing significant 
funding to ensure progress is made. If tensions escalate, there could be significant ramifications 
for the global tech sector—and a full-blown decoupling between countries would be far more 
catastrophic—but we currently think the likelihood of an all-out trade war is low. In this context, 
theoretically, maintaining presence in China’s ever-growing market is more likely to help U.S. tech 
companies keep their leading position in the longer term. 

The View From Japanese OEMs’ Perspective …  

While the U.S.-China trade spat will likely reverberate globally, S&P Global Ratings doesn’t think 
the tensions will cause significant earnings deterioration for major auto OEMs in Japan, given 
their limited exposure to direct trade between the two countries. As with American OEMs, we 
also believe the dispute is unlikely to lead to meaningful changes in supply chain strategy of 
those companies. Japanese OEMs’ key focus is to strengthen their competitive position by 
producing attractive models at lower costs. Toyota, Honda, and Nissan have already established 
solid supply chain foundations in China and the U.S., the largest two markets for the sector. 

For example, Honda has abundant R&D resources with 400 researchers in China, and it has been 
strategically increasing local procurement for stronger cost competitiveness. The company also 
recently announced it would buy shares in Chines battery maker CATL to ensure supply. Toyota 

If U.S.-China 
tensions escalate, 
there could be 
significant 
ramifications for 
global tech; a full-
blown decoupling 
would be 
catastrophic. 
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has four auto factories in the U.S., producing around 1.2 million vehicles annually, and one new 
factory is under construction in Alabama with Mazda to produce new SUV models.  

In addition, having experienced large natural disasters such as earthquakes in Japan and 
flooding in Thailand, Japanese auto companies have been increasing oversight of their supply 
chain management to enhance operational resilience, with many partners in their supply chains. 
We believe any material and rapid change in supply chain structure would not only incur high 
costs and require time, but also increase operational risk for companies. 

… And Asia-Pac Tech Companies 

The effects of U.S.-China trade tensions and COVID-19 are, to some degree, reshaping the tech 
supply chain in Asia—not just where final products are assembled but where key components 
such as semiconductors are sourced. In the short term, tech companies with high exposure to 
Huawei will suffer some revenue losses because of tightened U.S. restrictions. In the longer 
term, aggressive tech investments in China will add to risk of oversupply and heightened 
competition for semiconductors and other key components, such as display panels. The 
diversification of production from China to other countries will also increase production costs for 
electronic manufacturing services (EMS) and component companies. 

However, the effect on credit for the tech companies in Asia we rate is unlikely to be material for 
now. Companies outside of China could make up lost Huawei revenues through incremental 
orders from global IT companies such as Apple, as they fill the space left by Huawei. Leading 
companies, such as Samsung Electronics, could even gain market share if the tensions 
significantly impair Chinese tech companies’ access to developed markets. Demand from 
emerging technology such as 5G mobile communications will also help support revenues. 

If tensions worsen and Chinese and American companies do shift supply chains away from each 
other, semiconductor and component makers in Taiwan, Korea, and Japan could benefit before 
Chinese companies can catch up technology-wise. The pace of geographical diversification in 
production is unlikely to be swift because such move will have a long-lasting effect on cost 
structure. Our conversations with rated Taiwanese EMS and component companies indicate that 
capacity plans outside of China will be customer- and product-specific to cope with tariffs and 
regulatory restrictions, and that buyers, namely big U.S. tech vendors, will bear any incremental 
cost increases in the short term. 

Contacts: 

Asia-Pacific Autos: 

– Katsuyuki Nakai, Tokyo, (81) 3-4550-8748, katsuyuki.nakai@spglobal.com 

– Claire Yuan, Hong Kong, (852) 2533-3542, claire.yuan@spglobal.com 

Asia-Pacific Tech: 

– Raymond Hsu, Taipei, (8862) 8722-5827, raymond.hsu@spglobal.com 

Push, As Well As Pull  
Overall, China’s comparative advantages in terms of costs, capacity, and proximity to final demand 
will help ensure it remains the world’s leading manufacturing hub in the next decade. However, 
“push” factors may add to other pressures encouraging multinationals to consider more 
geographical diversification or to scale back investment. While not a lift-and-shift scenario, it could 
mean less new U.S. and foreign investment in some key sectors in China than would otherwise have 
been the case. 

The push factors relate to perceptions of the business climate in China, which in some (but not all) 
sectors, have deteriorated in recent years. There has been a shift in emphasis from the official 2013 
Third Plenum policy document—which for the first time set an objective of giving the market a 
“decisive role” in the economy—toward a more state-driven economic policy. Efforts to increase 
self-reliance, including Made in China 2025, and the desire to make SOEs “bigger, stronger, and 
better” may be making life harder for foreign firms, especially in terms of market access. 
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A European Chamber of Commerce survey of more than 500 foreign firms last year found that 70% 
of respondents were competing against SOEs.9 A majority also believed that SOEs had advantages 
over private companies in securing government contracts, influencing policy, obtaining licenses, 
and access to financing. A similar survey conducted by the American Chamber of Commerce in 
China this year found that the top concern of respondents was market access, especially in R&D-
intensive industries.10 

Will Political Pressures Prove Too Powerful? 
As the U.S. labor market continues to struggle to recover from the pandemic-induced economic 
shock, it would be no surprise to see increased pressure on American companies to bring jobs back 
home. And this pressure may not be purely political—in fact, a May poll by POLITICO/Morning 
Consult shows that anti-China sentiment is on the rise in the U.S. The poll showed that 31% of U.S. 
voters consider China an “enemy”—a jump of 11 percentage points from January. The percentage 
of voters who said China is either an ally or friend fell 9 points, to 23% (combined).11 

It’s worth noting that while the coronavirus crisis has hardened this shift in sentiment, it predates 
the pandemic. According to a Pew Research poll in April, the number of Americans with an 
unfavorable view of China has exceeded the number of those with a favorable view since 2012.12 
Either way, the topic will certainly be central to both presidential candidates’ campaigns—
especially if the economy continues to struggle to recover from the deep, albeit short, recession. 

In this light, companies may find it hard to justify their reliance on China as a key link in their supply 
chains. That said, we think most are too focused on being productive and competitive to easily 
succumb to such pressures, especially in sectors where opportunities to expand their business in 
China remain unimpeded. The huge costs associated with a supply chain retooling and the need for 
efficient labor—along with, for tech companies, the ease of access to China’s end markets—will 
likely outweigh what would be the more popular decision to bring manufacturing back home.  

Related Research 
– U.S. Corporate Credit Midyear Outlook 2020: Pitfalls And Possibilities, July 16, 2020 

– A Slow Recovery And U.S.-China Trade Tensions Could Test U.S. Investment-Grade Tech 
Companies, June 8, 2020 

– U.S. Actions Against Huawei Reverberate Across Asian Tech, July 28, 2020 

– U.S. And China Kick Trade Deal Can Down The Road, May 12, 2020 
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