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Background 

 

USAID’s Creating Economic Opportunities (CEO) Project was invited to participate in the 

Guatemala Doesn’t Stop Initiative (GNSD) for Guatemala’s economic revival, which combines public 

and private efforts. One of the strategies is attracting foreign investment in sectors with immediate 

and long-term potential, one of the four selected sectors is Electronics Manufacturing Services 

(EMS), where the project will participate by attracting investments in this sector.  

 

This is a new sector in the country, so it is necessary to build a value proposition to promote 

Guatemala as an investment destination. For this. it is necessary to know the sector, how it is made 

up, how it operates, its value chain and competitivity in the global context. It is also important to 

know its characteristics and shape of this industry in Guatemala, emphasizing three subsectors in 

which the initial study of the GNSD mentions potential to produce components: Plastics, metal, and 

packaging for the electronics industry. Another subsector is also included, which was identified by a 

previous study (Dalberg 2011) as having potential: Air conditioning and refrigeration.  

 

The information prepared by the project was shared with public and private strategic partners, 

Ministry of Economy (MINECO), National Competitiveness Program (Pronacom), Ministry of 

Foreign Affairs (MINEX), Exporters Guild (Agexport-GNSD), Chamber of Industry (CIG) and the 

Municipality of Guatemala1 to be used as inputs to build the country’s proposal to attract investment 

in electronics manufacturing and provide knowledge about the industry for the teams of promoters 

that serve potential investors.  

 

International manufacture of electronics 
 

Sector Description 

 

The electronics industry includes the manufacture of computer equipment and computer peripheral 

equipment, communications equipment and similar electronic products, audio, and video equipment, 

as well as the components for these products. Electronic products are used for data or information 

processing or conducting, unlike electrical products that transform electricity into another form of 

energy.  

The manufacturing processes of the electronics industry, characterized by the design and use of 

integrated circuits and the application of highly specialized miniaturization technologies, are 

fundamentally different from the manufacturing processes of other machinery and equipment, which 

do not usually require such high specifications2. 

 

Electronics Subsectors 

1. Electronic components and boards 

 
1 This document integrates a summary of the content of the studies carried out by the CEO/USAID project. 

The complete materials can be requested to the afore mentioned institutions or directly to the project.  
2 United States Census Bureau, North American Industry Classification System, 

https://www.census.gov/naics/?input=31&chart=2017&details=334   

https://www.census.gov/naics/?input=31&chart=2017&details=334
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2. Computers and peripheral equipment 

3. Communications equipment 

4. Consumer electronics 

5. Measuring, testing, navigation and control equipment, and clocks, irradiation equipment and 

electronic equipment for medical and therapeutic use 

6. Optical instruments and photographic equipment, and magnetic and optical support 

 

Business models used by the industry 

 

In the electronics industry, there are three main business models, related to outsourcing of several 

activities by manufacturers of original equipment or OEMs (Original Equipment Manufacturers), who 

direct their products to end customers. In general, OEMs keep the high value-added activities and 

outsource the activities considered to be of lower value, such as assembly, to reduce production 

costs, concentrating efforts and resources on conceptualization, research and development, design, 

logistics and merchandising, and marketing of the final products. In addition, outsourcing 

manufacturing processes allows OEMs to have access to cutting-edge production technologies and 

processes, reduce working capital requirements, gain greater flexibility in production, and 

consolidate purchases. 

 

• OEM Original Equipment Manufacturer, manufacturer of original equipment 

• EMS Electronic Manufacturing Services, electronics manufacturing   

• ODM Original Design Manufacturer, design and engineering, and manufacturing and 

assembly 
 

Despite the fact that assembly is generally considered to have less added value in the activities 

related to the release of a manufactured product to the market, in the electronics industry the 

companies that are dedicated to it tend to have a main character, because manufacturing processes 

have very high specifications, which require high specialization from companies, and electronic 

components have a very high demand, not only by OEMs in the electronics sector itself, but also by 

OEMs in other industries. Companies specialized in electronics manufacturing processes (electronic 

manufacturing services) are known as EMS. The natural evolution of EMS has led to the development 

of ODMs that offer OEMs design and engineering services, as well as manufacturing and assembly. 

 

Manufactured products value chain 

 

The electronics industry, like the automotive industry, are representative cases of global value chains 

and creating complex ecosystems. Likewise, international trade and investment have helped these 

industries to disperse or fragment their global supply chains in countries with low costs and high 

availability of human talent, factors that are considered essential given the competitive environment 

at international level.  

The electronics industry is defined by some authors as one of the most dynamic and with a global 

production chain geographically extended around the world, one of the main reasons being the high 
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ratio between value / weight, which allows the transport of various parts and components at a 

relatively low price between several countries.3 

The Asian region has been one of the main players, starting with Japan in the design and manufacture 

of products in the subsector of consumer electronics at low prices, and later, contributing to the 

creation of clusters in other countries such as South Korea and Taiwan. Sometime later, and with 

the growth of operational skills in these countries, national companies started developing and skilled 

labor was recognized. Internationally, these countries are currently recognized in the areas of design 

and creation of electronic components and devices, which managed to move along the “smiling” 

curve of added value.  

Diagram 1. Electronics Manufacturing Value Chain Curve (smiling curve of added value) 

 

Source: Our own research. 

 

Recently several Asian countries such as China and India have begun to be recognized for their 

skilled labor in various areas or subsectors of the electronics industry. Also, Eastern European 

countries such as the Czech Republic and Hungary, and in America, Mexico, Costa Rica, and Brazil, 

as well as the United States have begun to be production centers of great relevance for the same 

factor. 

As for the elements that make up the production chain, in general, electronic products, such as 

televisions, computer equipment or cell phones, consist of "printed circuit assemblies", also known 

as PCAs (Printed Circuit Assemblies), mechanical components (which can be metal and/or plastic, such 

as covers, brackets, keyboards, screen frames, bases, chassis, and more), printed materials (such as 

labels and service manuals), and packaging materials.  

 
3 Nogueira de Morais, I. (2012). Global productive chains and value added: China’s position in the electronics 

industry. The Perspective of the World Review, 4(3), pp. 5-44. This study is unique, so it is not updated 

periodically. 
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PCAs are found inside electronic products, so they are not visible to the end user. In general, a PCA 

consists of the following components: 

 

• Electronic components. They are devices that connect between them to form an electronic 

circuit. They can be divided into: 

- Active components, such as diodes; screens or displays; transistors; microprocessors; 

and integrated circuits. They are designed and manufactured from semiconductor 

materials (silicon wafers) and micro-mechanical processes (micro-injection, micro-

ceramics, micro-die-cutting, micro-machining), and have the properties of activating, 

storing, controlling, processing electrical signals, among others.  

 

- Passive components, such as PCBs (printed circuit boards); connectors; capacitors; and 

inductors. They are manufactured from chemical substrates and micro-mechanical 

processes and are intended to complement the functions of the active components. 

 

A PCB is a board, usually green, characterized by having tracks or engraved paths on which 

electronic components are connected. There are different types of PCBs: Single-layer, double-layer, 

multi-layer, high-definition multilayer, flexible, among others. In general, the manufacture of a PCB 

starts with a phenolic board, which is composed of copper sheets and resins. The phenolic board 

alone is not a PCB; for it to be considered as such, photosensitive and corrosive chemicals must be 

applied to a “clue” diagram, previously designed on the phenolic board. 

 

• Embedded software. Consists of algorithms and instructions for the control of a system, so 

that it meets various functions and tasks. It is called “embedded” because it is installed in 

micro-controller type integrated circuits.  

 

• Electronic components. Cables, harnesses, connectors, fuses, and relays, among others, 

manufactured from conductive components, chemical substrates, and micro-mechanical 

processes. 

 

The production chain (supply chain) of the electronics industry consists of the suppliers of the 

electronic products described above, either directly destined to end customers (such as computer 

equipment, telephones, televisions, etc.), or to be incorporated to products of other industries 

(automobiles, aircraft, industrial machinery, etc.). Thus, the electronics industry is a supplier of final 

products and also of components that are integrated into products from other industries. The way 

links are chained is determined by the number of intermediate suppliers between inputs and the 

OEMs: A supplier that directs its products to an OEM, usually is an EMS, a T1 or tier 1 supplier; a 

supplier that directs its products to a T1 is a T2 or tier 2 supplier, etc.    

 

To be part of the global value chain of the electronics industry Guatemala must focus its efforts on 

attracting foreign direct investment, developing local suppliers and specialized human talent for the 

sector, see diagram 2, where it is highlighted where the country could venture in a first phase.  
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Diagram 2. Supply chain of the electronics industry 

 

     Supply Chain  

 

                                                       Source: Our own research. 

 

The main elements of the production chain of the electronics industry:  

• Electronic components. 

o Printed Circuit Assemblies (PCA) 

• Active components 

• Passive Components (PCB) 

• Embedded Software (firmware) 

• Electronic components 

• Printed material  

• Packaging material 

 

The main elements of the business value chain:  

• Internal Logistics (Input Supplies) 

• Operations (Input Transformation) 

• External logistics (outbound – products) 

• Marketing 

• Service  
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There are 2 industrial classifications used to analyze the sector:  

• International Industrial Classification System of All Economic Activities (ISIC Rev 4), from 

the Statistics Division of the United Nations Department of Economic and Social Affairs. 

• North American Industrial Classification System (NAICS 2017 and the most recent version 

year in the US, or equivalent SCIAN 2018, for its Spanish acronym and most recent version 

in Mexico). 

 

Table 1. Activities of the electronics industry and their tariff classification 

 

Activities of the electronics industry at the sector and sub-sector level, according 

to the industrial classification systems ISIC Rev 4 and NAICS 2017, and their 

equivalents 

Code  

ISIC Rev 4 

Description: Manufacture 

of 

NAICS 

Code 2017 

Description: 

Manufacture of 

Nomenclature 

 

Abbreviation 

 
26 Computer, electronics, and 

optics products 

334 Computer, communication, 

measurement and other 

electronic equipment, 

components, and accessories 

Electronics Electronics 

261 Electronic components and 

boards 

3344 Electronic components. Electronic 

components. 

Electronic comp. 

262 Computers and peripheral 

equipment 

3341 Computers and peripheral 

equipment 

Computer equipment Computer 

equipment 

263 Communications equipment 3342 Communications equipment Communications Communications 

264 Consumer electronics 3343 Audio and video equipment Audio & Video (A&V) A&V 

265   266 Measuring, testing, navigation 

and control equipment, and 

clocks, irradiation equipment 

and electronic equipment for 

medical and therapeutic use 

3345 Measuring, control, 

navigation, and electronic 

medical equipment 

Industrial electronics Electr. Ind. 

 

267   268 Optical instruments and 

photographic equipment; and 

magnetic and optical support 

3346 Manufacture and 

reproduction of magnetic and 

optical media 

Magnetic and optical 

media 

Med. Mag. Opt. 

Sources: Statistics Division of the United Nations Department of Economic and Social Affairs, Economic 

Statistics, ISIC, https://unstats.un.org/unsd/classifications/Econ/ISIC.cshtml  

National Institute of Geography and Statistics (INEGI), North American Industrial Classification System 

2018 (NAISC 2018), https://www.inegi.org.mx/app/scian/  

 

The leading companies in the electronics industry (2020), according to reported revenues in 

billions of US dollars:  

Table 2. Leading companies in the electronics industry 2020 

OEM COMPANIES 

1 Apple Inc. United States 

2 Samsung Electronics Co., Ltd. South Korea 

3 Hitachi, Ltd. Japan 

Source: Dun & Bradstreet, Hoovers, July 2021. 

EMS COMPANIES  

Position Company Headquarters (parent company) 

https://unstats.un.org/unsd/classifications/Econ/ISIC.cshtml
https://www.inegi.org.mx/app/scian/
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1 HonHai Precision (Foxconn) Taiwan (Taipei China) 

2 Pegatron Taiwan (Taipei China) 

3 Wistron Taoyuan, Taiwan (Taipei China) 

Source: New Venture Research Corp., The Manufacturing Market Insider (MMI), 2020 list of 

the MMI Top 50 EMS providers, https://newventureresearch.com/the-mmi-top-50-for-2018/  

 

Global Picture  

 

Production 

World production4  in 2020 was US$4.399 billion, the projection for 2025 is US$6.645 billion. The 

subsector with the most production (US$1.525 billion) was electronic components and boards with 

a 42.3% participation, this is because the subsector provides intermediate inputs for the electronics 

industry and other industries. The lowest production subsector (US$146 billion) was optical 

instruments and photographic equipment, magnetic and optics support.  

The region with the largest share of world production is Asia-Pacific, with 78% in 2020 (US$3.433 

billion). Besides the Asia-Pacific region, the world production is concentrated in three regions North 

America, Western Europe and the European Union, and Latin America, which together represent 

98.4% of the world production. Latin America produces US$118 billion (2020), mainly in Mexico 

(US$83.7 billion) and Brazil (US$29.6 billion).  

 

Table 3. Performance of world electronics production 2016-2020 

 

(Billions of US dollars) 2016 2017 2018 2019 2020 

Sector/ Subsector Value Part Value Part Value Part Value Part Value Part 

26 Manufacture of IT, 

electronics, and optics 

products. 

3586 100% 3961 100% 4327 100% 4301 100% 4399 100% 

261 Electronic components 

and boards. 

1243 35% 1384 35% 1520 35% 1487 35% 1525 35% 

262 Computers and 

peripheral equipment. 

711 20% 781 20% 839 19% 850 20% 866 20% 

263 Communications 

equipment 

622 17% 691 17% 760 18% 775 18% 808 18% 

265 Measuring, testing, 

navigation and control 

597 17% 657 17% 738 17% 726 17% 742 17% 

 
4 The term “production” refers to gross production, according to the IHS Markit Comparative Industry 

Service. 

https://newventureresearch.com/the-mmi-top-50-for-2018/
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equipment, and clocks, and 

266 irradiation and electronic 

equipment for medical and 

therapeutic use 

264 Consumer electronics 279 8% 297 8% 310 7% 309 7% 311 7% 

267 Optical instruments and 

photographic equipment, and 

268 magnetic and optical 

support 

133 4% 150 4% 161 4% 153 4% 146 3% 

Source: Our own research with data from the IHS Markit Comparative Industry Service, July 2021. 

*: Subject to countries reported by the IHS Markit Comparative Industry Service. 

    

 

Source: Our own research with data from the IHS Markit Comparative Industry Service, July 2021. 

*: Subject to countries reported by the IHS Markit Comparative Industry Service. 
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Consumption 

Global consumer5 electronics reached a value of US$4.436 billion in 2020. It is estimated that by 

2025 consumption will increase to US$6.568 billion, with a real AAGR (Average Annual Growth 

Rate) of 7.1% for the period 2016-2025. The subsector with the highest consumption was that of 

electronic components and boards (US$1.550 billion), with a real AAGR (2016-2020) of 9.1%, while 

the subsector of optical instruments and photographic equipment, magnetic and optical media had 

the lowest consumption of 2020 (US$145 million), with a true AAGR (2016-2020) of 1.9%. 

 

Table 4. Behavior of global consumption* of the electronic sector, by subsector, 2016-2025 

(Billions of US dollars) 2016 2017 2018 2019 2020 

Sector/ Subsector Value Part Value Part Value Part Value Part Value Part 

26 Manufacture of IT, 

electronics, and optics 

products 

3630 100% 4000 100% 4362 100% 4345 100% 4436 100% 

261 Electronic components 

and boards 

1257 35% 1396 35% 1532 35% 1509 35% 1550 35% 

262 Computers and 

peripheral equipment 

721 20% 792 20% 852 20% 862 20% 894 20% 

263 Communications 

equipment 

614 17% 678 17% 741 17% 754 17% 771 17% 

265 Measuring, testing, 

navigation and control 

equipment, and clocks, and 

266 irradiation and electronic 

equipment for medical and 

therapeutic use 

624 17% 684 17% 764 18% 756 17% 767 17% 

264 Consumer electronics 282 8% 300 7% 312 7% 310 7% 309 7% 

267 Optical instruments and 

photographic equipment, and 

268 magnetic and optical 

support 

133 4% 150 4% 160 4% 153 4% 145 3% 

Source:  Own preparation with data from the IHS Markit Comparative Industry Service, July 2021. 

*: Subject to countries reported by the IHS Markit Comparative Industry Service. 

 

 

 
5 The term “consumption” refers to apparent consumption, understood as the sum of production plus imports, 

minus exports, of the region, country or territory concerned. 
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The consumption of the electronics industry is concentrated in the electronic components 

subsector (34.9% of the total consumption value), which again shows that this sector is highly 

integrated into the supply chains of other industries, while the consumption of final electronic 

devices has and maintains a growing behavior. 

      

 

Source: Our own research with data from the IHS Markit Comparative Industry Service, July 2021. 

*: Subject to countries reported by the IHS Markit Comparative Industry Service. 

 

With regard to consumption by regions, Asia-Pacific is the one that has the largest share in world 

consumption, although lower than production (63.6%, US$2.821 billion, in 2020). Consumption in 

the electronics sector is concentrated in the four regions mentioned above (95.7% of world 

consumption). 

    

 

Source: Our own research with data from the IHS Markit Comparative Industry Service, July 2021. 

*: Subject to countries reported by the IHS Markit Comparative Industry Service. 

3,743
4,119 4,521 4,751 4,964

5,526
5,913

6,246
6,602 6,965

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Graph 2. Behavior and prospective of global consumption* of the electronic 
sector, by subsector, 2016-2025

(Billions of US dollars)

267 and  268 Med. Mag. Opt. 265 and  266 Electr. Ind. 264 A&V

263 Communications 262 Computer equipment 261 Comp. Electronics
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As in the case of production, the main consumer countries/territories belong to the Asia Pacific 

region, which is consistent with the intermediate nature of the electronic component’s subsector. 

However, it can be seen that the concentration per country is more granular; for example, in the 

case of China, in 2020 it concentrated 37.3% of world consumption, significantly lower than the 

concentration it has with respect to world production. Another example is the case of Hong Kong, 

SAR, whose production is not particularly relevant (it is the 55th world producer), but whose 

character as an export platform means that is has a high consumption (it is the 3rd world consumer). 

 

 
Source: Our own research with data from the IHS Markit Comparative Industry Service, July 2021. 

*: Subject to countries reported by the IHS Markit Comparative Industry Service. 

 

 

Export  

 

In 2020 the participation of the electronics industry in international trade represented almost a fifth 

of the world manufacturing industry, the subsector with the highest export was that of electronic 

components with US$1.369 billion and a AAGR (2016-2020) of 7.2%. The subsector with the lowest 

export was that of optical instruments and photographic equipment, magnetic and optics support 

with US$15 million and a decreasing AAGR (2016-2020) of -5.8%.   
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Table 5. Behavior of world exports of the electronic sector, by subsector, 2016-2020 

(Billions of US dollars) 2016 2017 2018 2019 2020 

Sector/ Subsector Value Part Value Part Value Part Value Part Value Part 

26 Manufacture of IT, electronics 

and optics products 
2,686 100% 2,966 100% 3,255 100% 3,174 100% 3,232 100% 

261 Electronic components and 

boards, 
1,036 39% 1,173 40% 1,323 41% 1,294 41% 1,369 42% 

262 Computers and peripheral 

equipment 
493 18% 539 18% 598 18% 564 18% 578 18% 

263 Communications equipment 512 19% 558 19% 591 18% 578 18% 554 17% 

265 Measuring, testing, navigation 

and control equipment, and clocks, 

and 266 irradiation and electronic 

equipment for medical and 

therapeutic use 

372 14% 413 14% 449 14% 450 14% 439 14% 

264 Consumer electronics 253 9% 265 9% 274 8% 271 9% 277 9% 

267 Optical instruments and 

photographic equipment, and 268 

magnetic and optical support 

20 1% 19 1% 19 1% 17 1% 15 0% 

Source:  Our own research with data from TradeMap, July 2021. 

 

The main source of exports is the Asia Pacific region, North America, Western Europe and the 

European Union, and Latin America, which together represented 98.5% of the total industry in 2020.   

Source: Our own research with data from TradeMap, July 2021. 
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Import 

 

The destination of imports from the electronics industry is related to production, mainly electronic 

components that are integrated into other electronic devices and other industries, but it also relates 

to issues such as the size of markets and their purchasing power. Thus, the regions of Asia-Pacific, 

North America, Western Europe and the European Union, and Latin America, together represented 

93.8% of the total industry, observing a greater relevance of the rest of the regions, compared to 

the origin of the exports (for example, imports to the rest of the regions have greater weight as a 

destination than Latin America). 

 

Source: Our own research with data from TradeMap, July 2021 
 

It can be seen that the largest share in imports belongs to the items (NAICS 2018 equivalence) 

grouped under Code 3342 of communication equipment (mobile phones), which not only represents 

the largest number of imports, but also shows a positive trend, starting from US$565 million in 2016 

and ending with US$720 million in 2020. 

Second are the headings grouped under Code 3341 of the Manufacture of Computers and Peripheral 

Equipment. With a fairly similar participation are the items grouped under Code 3343 for audio and 

video equipment and Code 3344 for electronic components. With less participation are codes 3345 

for measuring instruments, control, navigation, and electronic medical equipment and 3346 for the 

manufacture and reproduction of magnetic and optical media. 
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Source: Our own research with TradeMap data, with tariff items grouped according to the 2018 NAICS Classification 

 

Foreign Direct Investment 

FDI projects in electronics manufacturing can have high values, both for the capital invested and for 

the number of jobs they generate. Below are some of the main investment projects in the world 

announced in the past five years, because of the capital that will be invested and/or the jobs they 

project to generate. 

Table 6. Some of the main* investment projects announced by companies in the electronics sector, 2016-

2021 

Year Investing Company Web page 
Country of 

origin 

Country of 

destination 

No. of 

jobs 

generated 

Invested 

capital 

 (millions 

of US 

dollars) 

2021 LG Display www.lgcorp.com/ South Korea Viet Nam 5000 750 

2020 Taiwan 

Semiconductor 

Manufacturing 

www.tsmc.com.tw Taiwan 

(Taipei China) 

United States 

of America 

1900 12000 

2019 Intel www.intel.com United States 

of America 

Ireland 1600 8000 

Source: FDI Markets, July 2021. 

*: For the number of jobs generated and/or capital invested. 
 

Industry Trends 

 

3341 3342 3343 3344 3345 3346

2016 264 565 205 235 143 77

2017 270 637 216 174 133 62

2018 284 640 251 229 143 12

2019 296 743 213 246 180 46

2020 322 720 190 147 178 33

0
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Graph 7. Imports from the electronics sector 
2016 - 2020

In million dollars
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Shorter life cycles 

The life cycles of electronic products are becoming less and less durable, which leads to an increase 

in consumption in the industry and, in turn, a constant evolution, which quickly adapts to the 

demands of the market, since every day consumers look for greater and better functionalities. 

 

Smaller size and weight, larger capacities 

The most relevant companies in the industry are continually investing in technology to reduce the 

weight of electronic devices and, at the same time, make them more “intelligent” and “friendly”. The 

aim is to reduce weight, which facilitates the mobility and autonomy of the devices, by using 

nanotechnology (10-9 m scale) to manufacture products and electronic components increasingly 

smaller and lighter. 

 

In addition, companies are constantly striving to develop technology and electronic components 

with greater data processing power. Among these components are the RAM memory, 

microcontrollers, and microprocessors, responsible for storing and processing data and files 

generated by computer programs. 

 

The challenge facing science and engineering is developing energy conversion systems that consume 

less energy but generate greater processing power and autonomy. Future energy conversion systems 

should have lower volume and weight, but higher performance. LED, CMOS, FET and MOSFET 

technologies stand out in this area. 

 

Interconnection through wireless networks and the Internet of Things 

The use of devices interconnected with each other over wireless networks continue to increase. In 

turn, the Internet of Things is already a reality that affects not only the comfort of domestic life, but 

also manufacturing supply chains, seeking to reduce logistics and inventory costs and, at the same 

time, guarantees inputs in optimal quantities and times. 

 

Remote work and study 

Remote work is a trend that has been installed worldwide, which translates into having equipment 

with better interconnection capabilities and transmission of audio, video, and data for widespread 

use of the population. 

 

Automobile industry move 

Every time more electronics is more relevant in the automobile industry.  Increasingly, vehicles have 

more advanced electronic systems that process large amounts of dynamic information, making the 

production of this industry be increasingly linked to the production of specific electronic 

components. In addition, the development of artificial intelligence for the operation of autonomous 

vehicles continues, which requires a continuous increase in data collection and processing 

capabilities using electronic components, as well as an excellent communications system. 

 

 

 

Other manufacturing trends  
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Digital transformation processes oriented to the development of intelligent industries with 

technological innovations within the framework of the 4th and 5th Industrial Revolution. Internet of 

Things that improves product design and extends life by having information on maintenance needs. 

Automation of production processes, use of robots, increasing marketing via the internet and 

tailoring of products, constant introduction of new materials and designs, fast production, no waste 

and sustainable.  

 

Digital transformation through which companies integrate digital technology into all aspects of their 

business, with the ability to collect, process and transmit data. For which Artificial Intelligence (AI) 

Internet of Things (IoT), Industrial Internet of Things (IIoT), Robotic Process Automation (RPA) and 

BigData analysis are used. These technologies transform the structures and operations of companies. 

In the electronics industry these technologies have been adopted incorporating robotics, neural 

networks, machine learning, virtual reality (VR) and augmented reality (AR), portable technology 

“warables” and nanotechnology.   

 

Industry Refrigeration Trends 

The development occurs in two main   4.0 and 5.0 industrial revolution areas and environmental 

care measures, specifically in relation to greenhouse gas emissions and managing polluting industrial 

waste. The reduction of energy consumption in refrigeration systems and the transition to the use 

of natural refrigerants, the connectivity of refrigerators to the cloud (Internet of Things), plant 

automation with robots and cobots, are industry trends.   

 

Technology standards 

Companies in the industry according to the categories and markets into which they venture must 

consider the technological standards of the target markets, as well as the operation and safety 

characteristics of components and systems that are marketed.  

Industrial certifications 

For access and differentiation in the target markets, companies in the sector use international 

certifications such as those of the International Standards Organization (ISO), and other safety 

standards, according to the target markets. Some of the main ones are:  

• International Electrotechnical Commission (IEC) 

• Underwriters Laboratories (UL) 

• Association Connecting Electronics Industries (IPC) 

• Canadian Standards Association (CSA) 

• European Conformity (EC) 

• Deutsches Institut fur Normung (DIN) 

• American Society for Testing and Materials (ASTM) 

• TÜV Rheinland 

• Conformity Assessment Scheme for Electronic Equipment and Components (IECEE) 
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The electronics sector in Guatemala 
 

Because it is a sector that is not developed in the country, it began with the analysis of the 

manufacturing capabilities in general, the beginnings and formation of the sector, contribution to 

GDP, employment, and participation in foreign trade.  

In 1965 the manufacturing sector was practically non-existent, with coffee, cotton and bananas being 

the main export products. It was not until 1990 when some manufacturing activities began to 

emerge, with the manufacture of textiles, the export of clothing, sugar cane and derivatives and a 

slight growth in the segment of prepared products (Bolanos, 2016). 

During the second decade of the new century we begin to see greater diversification in the 

manufacturing sector, with food and beverage manufacturing as the main export manufacturing 

industry, next to clothing, textiles, and various manufactured products. This growth is attributed to 

the organization of the business sector and to certain public policies and specific government efforts 

that favored this change. 

There is a High Impact Roadmap to accelerate the growth of the manufacturing sector, (hereinafter 

the Manufacturing Roadmap) for the period 2014 – 2018, drawn up by the Manufacturing Division 

of AGEXPORT, which identifies the strengths and weaknesses of the sector.  

In Guatemala there is no disaggregation of figures from the manufacturing sector, and therefore 

from the production of the electronic sector. In 2020, the manufacturing sector represented 10,933 

billion of Guatemala’s GDP, with a 14.1% share. The manufacturing sector is the second most 

important in the country, followed by trade and maintenance and repair of motor vehicles and 

motorcycles.  

The participation of the electronics sector in Guatemala´s exports (2020) is low, it represents 0.4% 

of total exports, the subsector with the highest export was that of communications equipment 

(US$10 million), this trend is not constant over the years. This and its low value show that it is about 

exporting products not manufactured in the country, which rather obey the demand of the 

destination markets and not the capacity of the national supply, the subsector of consumer 

electronics was the lowest export (US$5 million), according to TradeMap figures (July 2021).   

In 2020 it was exported to 54 countries, of which only 8 of them exceeded US$1million, the 

destinations were the United States of America, Hong Kong SAR (Special administration region of 

China), India, and in Central America, El Salvador, Honduras, Panama, Nicaragua, and Costa Rica.  

The 2020 trade balance in Guatemala has a deficit, with 21.9% for total international trade and 95% 

for international electronic commerce, indicating that Guatemala does not have supply of the 

electronics industry for export. The import of the electronic sector in Guatemala, represented 9.5% 

of the total value of imports, the subsector of communications equipment is the one with the 

greatest participation. The most imported products are: Mobile phones, portable computer 

equipment and television devices, the main import destinations are: The United States, China, 

Mexico, Hong Kong, and Panama, according to TradeMap data.  

In Guatemala there is no disaggregated data of FDI for the electronics industry, only at the general 

manufacturing level, which in 2020 represented 24% of the total, the main region of origin of this 

investment was Latin America. Of the countries that invested in Guatemala, four are among the ten 
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largest producers of the electronics industry, Mexico, United States, South Korea, and Germany, 

the last three, could be interested in investing later in this industry in Guatemala. These countries 

have headquarters where decisions are made.  

In the last five years, the dynamism of manufacturing GDP has followed the total GDP growth, 

except for the behavior of 2020, when the GDP of manufacturing industries grew annually more 

than the national GDP. 

 

Source: Our own research with data from TradeMap, July 2021. 

 

 

Electronics and refrigeration manufacturing value chain in Guatemala 

 

It was established that, although there are no large-scale production plants for electronic equipment 

or components there is development in the country of solutions related to the International 

Standard Industrial Classification (ISIC) and the North American Industrial Classification 2017 

(NAICS 2018), in the following categories and in most cases carrying out integral solutions in which 

the Internet of Things is present, for example:  
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Diagram 3. Electronic subsectors in which Guatemala’s manufacturing participates. 

 

Our own research.  

These areas are electronic design and product manufacturing (OEMs); PCAs (Tier 1/EMS) 

design6that refer to printed circuit assembly; and, the development of embedded software (Tier 2), 

which involves testing activities and the development of algorithms and instructions (Tier 3). 

The business value chain for electronics manufacturing in the country is illustrated below:  

Diagram 4. Links in the Business Value Chain for manufacturing electronics  

 

 

Our own research with information from interviews with companies of the sector in Guatemala.  

 

 
6 Of the general value chain diagram see Diagram 2 of this document.  
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The pre-production phase has design links, managing inputs and raw materials, internal logistics, 

warehouse, prototype development, testing I, redesign, testing 2, import of prefabricated parts 

and/or local manufacture of prefabricated parts.   

The transformation phase has internal logistics links, pre-assembly and/or software integration, parts 

and components manufacturing, equipment assembly and packaging. In the external logistics and 

marketing phase, the links are: External logistics (warehouse, distribution, transportation), sales 

(export or local sale) and after-sales services (delivery, installation, maintenance, support, cloud 

service).  

The market served by Guatemala is mainly domestic, in sectors such as agribusiness, manufacturing, 

electric energy, health and others, there is some export, but it is just beginning. As for the 

certifications, they depend on the type of product and market destination.  

The strengths identified in the electronic production of the country is the existence of human talent 

trained in technical and professional areas, the relatively short learning curve in projects such as 

those that national companies have already developed, the flexibility of small companies to design 

prototypes quickly and make adaptations in the face of a shortage of components, the existence of 

a collaborative ecosystem, for example the TEC Technology Campus, and academic laboratories 

that  research and design  new products.  

The challenges identified are the absence of a sector organization, the limitation of resources in 

terms of specialized equipment to develop industry solutions, for example, prototyping, and the high 

cost of obtaining certifications that enable participating in external markets. There are current 

challenges in the industry due to the lack of supply of components as a result of the Covid-19 

pandemic.  

 

Conditions and opportunities for electronics and refrigeration manufacturing in 

Guatemala 

 

The country needs to strengthen its competitive conditions to use the opportunities to be a supplier 

of components in the global value chain of the electronics industry. One of the challenges that must 

be overcome is the lack of a local pool of suppliers of components and inputs for the manufacture of 

equipment, which represents a competitive disadvantage.  

The main electronics and refrigeration hubs in Latin America are located in Mexico and Brazil, in 

Asia, mainly China and India, and in some countries in Europe. This is a condition for investments 

that are established in Guatemala, sourcing from suppliers from Asia and Europe. Others, such as 

Mexico, with whom we have a Free Trade Agreement that offers advantages, in addition to 

proximity, which impacts the transportation time to receive inputs.  Many suppliers of the 

automobile industry are also suppliers for the electronics and refrigeration industry, which increase 

the competitiveness of the manufacturing industry.  

Markets in the Central American region are small in relation to the production volume that a factory 

needs to produce to be profitable, which is why the investment to set up a factory would not be 

compensated. In such a way that, to achieve profitability, a factory must have stable customers  
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outside the Central American region, with the United States and Mexico as its main markets. To be 

competitive, clusters must be established to support the production chains and allow the necessary 

pool of suppliers.   

The electronics and refrigeration industry are highly competitive, so its cost structure is constantly 

revised to optimize it, the labor cost has a direct impact on the industry. In the case of Guatemala, 

there are workers who do not have the specific assembly skills necessary for these industries and, 

in comparison with the region, the cost is higher.  Another relevant factor for these industries is 

logistics, because of the conditions of the road, port system infrastructure and transportation, the 

country does not offer competitive costs to be a hub for components, that is why the issue of 

competitiveness is vital for industrial development.  

The case of FOGEL in Guatemala is a success story of a refrigeration equipment manufacturing 

company that operates competitively, facing challenges such as the lack of suppliers, the image of 

the country abroad and the lack of specialized human talent, with company operation strategies with 

vertical integration, investing in human talent development, research and development, quality 

management and commitment to environmental standards.  

In the electronics manufacturing sector in Guatemala, there are few companies involved in   

manufacturing or assembly, among them a board assembler (MOLVU) and manufacturer of 

electronic boards (Global Electrónica). The main segments of the electronics industry operating in 

the country include the import, sale and installation of components and equipment, assembly and 

manufacturing and after-sales services of computer, electronics, and optics products.  

 

Business organization of the manufacturing sector in Guatemala 

 

The sector is formally organized into three main business chambers: AGEXPORT, Chamber of 

Industry of Guatemala (CIG) and Chamber of Commerce of Guatemala (CCG), it is important to 

clarify that there are companies in this sector that are not associated with any of these organizations. 

In AGEXPORT the manufacturing sector is made up of manufacturers and exporters of 

manufactured products, it has six Commissions: Food and beverage, handmade products, furniture 

and wood products, cosmetics, plastics and various manufactures that adds to ten business segments 

(pharmaceuticals, footwear, cardboard and glass packaging, chemicals, agrochemicals, rubber and 

rubber by-products, construction products, printed material, metalworking, personal care and 

miscellaneous products), there is no specific commission for electronic products and refrigeration, 

in some cases companies in the sector are included in the Commission of Miscellaneous  

Manufacturing.  

The Chamber of Industry has eight commissions and a large number of companies from various 

productive sectors, including technology and innovation companies, mainly covering imports, sales 

and installation of equipment, as well as after-sales services (maintenance, technical service). In both 

refrigeration and electronics, the equipment manufacturing and assembly are small. There is the 

Technology and Innovation Guild in which 12 companies participate, they offer equipment and 

supplies sales services, advice, installation, maintenance, and technical service.  

The Chamber of Commerce has 28 trade committees including companies related to the electronics 

sector in the telecommunications, medical-hospital equipment, and household appliances, it also  



  Creating Economic Opportunities Project  

  Trade and Investment Promotion 

  Investment Intelligence-December 2021 

25 

  

 

integrates the Ventilation and Air Conditioning Guild and the Guild of Special Economic 

Development Areas (ZDEEP).  

 The ITO (Information Technology Outsourcing) Commission of Agexport is considered part of the 

business ecosystem of this industry because of the integration of software to electronic devices.  

The Arduino Guatemala Community has been created for students and amateurs, using the Arduino 

platform, which is the open-source platform that is very popular for its accessibility to people who 

do not have knowledge in electronics.  

In the country there is no business community dedicated to the manufacture of electronic 

equipment. Industry activity records revenues of US$ 1 million, focusing more on marketing, 

installation, and maintenance services. Therefore, there is no guild organization, association or 

business chamber organized for this industry, which can manage and influence issues of interest for 

its development. Therefore, it is necessary to start with guilds, associations and chambers that have 

affinity to this activity to promote development in the country and start an ecosystem to promote 

the electronics industry.  

In addition to the business organization there are other relevant actors for the development of the 

industry in the country, including:  

Institutional actors for competitiveness 

Public sector institutions and their departments:  

• Ministry of Economy and some of its main offices on competitiveness located within the 

Vice-Ministry of Investment and Competition: 

- Directorate of the National Quality System where the Guatemalan Standards 

Commission (COGUANOR) operates 

- Directorate of Promotion to Competition 

- National Competitiveness Program 

• National Institute of Statistics, generating information 

• Ministry of the Environment and Natural Resources, which determines environmental 

guidelines in productive and commercial matters 

• Ministry of Foreign Affairs and its important participating in foreign trade and international 

agreements, as well as the Commercial Councilors Network.  

 

Other units related to the management of international trade, innovation, and technological 

development:  

• Superintendency of Tax Administration / Customs System 

- Customs Administration 

- Tax and Customs Administrative Court 

- Managing large and medium-sized special taxpayers 

• Economic Integration Council of Ministers (COMIECO) 

• National Trade Facilitation Committee / Guatemala 

• National Science and Technology System 

- National Science and Technology Council (CONCYT) 
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- National Science and Technology Secretariat (SENACYT) 

- International Network of Guatemalan Scientists 

- National Science and Technology Fund (FONACYT) 

- Sectoral and intersectoral technical commissions 

• Single Export Window (VUPE) 

 

In the case of the refrigeration industry, there is no specific trade guild organization in Guatemala. 

In the Chamber of Commerce there is a Guild of Ventilation, Air Conditioning and Refrigeration of 

Guatemala, in addition to the Guatemalan Association of Refrigeration Technicians (ASFRIGUA) 

that groups refrigeration technicians, both specialized and empirical.  

Classification of the electronics and refrigeration sector 

 

According to the North American Industrial Classification 2017 (SCIAN 2018), the electronics 

industry is code 334: Manufacture of computer, communications, measurement and other electronic 

equipment, components, and accessories. Its description is economic units mainly engaged in 

manufacturing computers and peripheral equipment; communications equipment; audio and video 

equipment; electronic components; measuring instruments, control, navigation, electronic medical 

equipment, and mass manufacture and reproduction of magnetic and optical media. 

 

Code 333 is for the refrigeration sector, Manufacture of Machinery and Equipment corresponds to 

the description of economic units dedicated mainly to the manufacture of machinery and equipment 

for agricultural activities, construction, mining industry, manufacturing industries, trade and services; 

air conditioning, heating, and industrial and commercial refrigeration equipment; internal combustion 

engines, turbines and transmissions; and other machinery and equipment for the industry in general. 

 

According to the International Standard Industrial Classification (ISIC), manufacturing industries in 

Class C are the electronics sector in Division 26 of manufacturing of IT, electronics and optics 

products. The division includes manufacturing computers, peripheral equipment, communications 

equipment and similar electronic products, as well as manufacturing components for those products. 

The division's production processes are characterized by the design and use of integrated circuits 

and the application of highly specialized miniaturization technologies.  

 

Also included is the manufacture of consumer electronics, measuring, testing, navigation and control 

equipment, irradiation equipment, medical and therapeutic electronic equipment, optical 

instruments and equipment, magnetic and optical media. 

 

The refrigeration sector is located in Division 28, manufacturing machinery and equipment n.c.p.7, 

where there is Class 2819, manufacture of other general-purpose machinery equipment, which 

includes: manufacture of industrial refrigeration or freezing equipment, including assembled sets of 

major components and the manufacture of air conditioning appliances.  

 

In the Harmonized Commodity Description and Coding System (HS Harmonized System), used in 

Europe, the electronics sector is contained in Chapters 70 (Glass and its products ), 84 (Machinery, 

equipment and mechanical devices, nuclear reactors, boilers, parts of these machines or equipment), 

85 (Electrical machines,  equipment, and parts thereof; sound recording or reproducing equipment, 

television image and sound recording or reproducing equipment, and parts and accessories thereof), 

 
7 n.p.c. not previously classified 
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90 (optical, photographic or cinematographic instruments and equipment, measuring, control or 

precision; medical-surgical instruments and equipment; parts and accessories of these instruments 

or equipment , 95 (toys, games and articles for recreation or sport, parts and accessories thereof  

 

For the refrigeration sector is Chapter 84, Title 8418: Refrigerators, freezers, and other cold-

producing equipment, even if not electric; heat pumps; parts thereof (other than air-conditioning 

machines and equipment of items 8415); mechanical machinery, equipment and artifacts, nuclear 

reactors, boilers; parts thereof.  

 

International trade 

 

Export 

The electronics industry has a low share of Guatemala’s exports; in 2020 it represented only 0.4% 

of the value of Guatemala’s total exports. In terms of dynamism, exports from the electronic sector 

do not behave in line with that of total exports; for example, the AAGR 2016-2020 of electronic 

exports showed a decrease of -2.0%, while, for the same period, the AAGR of total exports of 

Guatemala was 2.7%.  

                      

Source: Our own research with data from TradeMap, July 2021. 

 

In 2020, the subsector with the highest exports was communications equipment (US$10 million), 

with a AAGR (2016-2020) of -2.5%, while the consumer electronics subsector was the one with the 

lowest exports (US$5 million), with a AAGR (2016-2020) decreasing of -8.2%. 

Import 

 

Although Guatemala’s trade balance has a deficit (in 2020, the deficit represented 21.9% of the total 

international trade), in the case of the electronics industry this deficit is even higher, representing 

almost all of Guatemala’s international trade in this sector (in 2020, the trade deficit represented 

95% of the total international trade of electronics).  This shows that Guatemala does not have 

enough supply for export of the electronics industry, as mentioned above. On the other hand, the 
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international trade of the electronic industry of Guatemala represents 5.9% of the total international 

trade of Guatemala. 

 

 

 

In 2020, the subsector with the highest exports was communications equipment (US$720 million), 

with a AAGR (2016-2020) of 6.3%, while the subsector of optical instruments and photographic 

equipment; magnetic and optical support was the one with the lowest exports (US$33 million), with 

a AAGR (2016-2020) decreasing of -19.0%. 

In the case of the refrigeration sector, it can be seen that from 2016 to 2020 total imports had flows 

very close to or greater than double the total exports.  

 

 

 

Our own research with TradeMap data recovered August-September 2021.  

 

11,658

-18,198

29,856

-6,539

Exportaciones Importaciones Comercio

total

Balanza

comercial

Graph 10. Indicators of Guatemala’s 

total international trade, 2020

44

-1,728

1,772

-1,684

Exportaciones Importaciones Comercio

total

Balanza

comercial

Graph 11. Indicators of Guatemala’s 

electronics international trade, 2020



  Creating Economic Opportunities Project  

  Trade and Investment Promotion 

  Investment Intelligence-December 2021 

29 

  

Foreign Direct Investment 

 

Total Foreign Direct Investment (FDI) has been on a downward trend in the last 5 years, starting 

with flows of US$1,74 billion, reaching US$915 million of the total FDI in 2020. During this period, 

the percentage of the participation of manufacturing industries remained between 21% and 24%. 

There is no information on FDI inflows from the electronics sector to Guatemala, it is only possible 

to analyze these inflows for manufacturing industries.  

 

By regional origin, it can be seen that investment FDI vary from year to year. In 2020, Latin America 

was the region that invested the most in Guatemala’s manufacturing, representing 43% of incoming 

FDI. 

 

 
Our own research with data from TradeMap, July 2021.  

The countries with the highest participation by region were, North America: USA, Latin America: 

Mexico, Panama, El Salvador, Colombia, Dominican Republic, Costa Rica, Peru and Nicaragua. 

Europe: Switzerland, Germany, Italy, Spain, UK, Luxembourg, Sweden, and the Netherlands. Asia-

Pacific: South Korea and Russia.  

Gross Domestic Product 

This analysis is of the general manufacturing sector because the country does not have disaggregated 

figures for the subsectors. In order of relevance, this sector ranked second after the wholesale and 

retail trade, maintenance and repair of motor vehicles and motorcycles. 

The share of the Manufacturing Industry in Guatemala’s GDP in 2016 with US$ 9.373 billion, reaching 

US$10.933 billion in 2020; represents an increase of US$1.560 billion between these two periods. 

In terms of the percentage of the participation, this remained quite constant, with minimal 

differences, very close to 14% over the 5 years. 
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Employment 

 

According to the National Survey of Employment and Income ENEI 2-2019, which was carried out 

from November 16 to December 13, 2019 (INE, 2019), the total number of employed population 

was 7,274,114 people, the manufacturing industry ranks third with 13% of the employed population, 

943,258 people. Of this percentage 27% is in the metropolitan urban area, 37% in other urban areas 

of the country and 36% in rural areas.  

As for the visible underemployment8 in the manufacturing industry it is 14.4%, a total of 69,614 

people, the informal sector ranks third with 11.9%, a total of 559,300 people. In total for the sector, 

adding the employed population, visible underemployment, and informal sector there is a total of 

1,572,172 people linked to various manufactures.  

In the Software Sector – IT, Guatemala reports more than 8,000 employees (2021) according to the 

ITO Commission of Agexport, it is not a manufacturing sector, however, it has a close relationship 

and dependence with electronic components equipment to integrate software to electronic 

equipment.  

 

Economic complexity in the production of electrical and electronic products  

 

According to the Observatory of Complex Economy (OCE), the economic complexity of a region 

(country), ECI (Economic Complexity Index), is the average of the complexities of the production 

activities in it; similarly, the economic complexity of a product, PCI (Product Complexity Index), is 

 
8 People that work less than normal working hours and would like to work more hours.  
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the average of the economic complexities of the locations where the manufacturing activities of that 

product take place9. 

 

The PCI reported by the OCE for electrical and electronic products10 is 1.40 (positioned in place 8 

of 96); also, for Guatemala, the ECI is -0.24 (position 82 of 146)11. Very intuitively, this indicates that 

it is necessary to increase capacity in Guatemala, to increase its share in exports (and manufacturing) 

of the electronics industry. Although the presence of the electronics sector in Guatemala is reduced 

to sales activities and installation services, the truth is that there is a good possibility of entering into 

the industry, based on the development of its most basic components and inputs. 

 

The PCI is closely related to the GVC (Global Value Chain) of the electronics sector, which is made 

up of the main level of original equipment manufacturers (OEMs) who manufacture their products 

for the end consumer,  the companies of electronic products manufacturing services (EMS) in the 

first level are sometimes  referred to as Tier 1 (T1), which are suppliers of finished equipment, 

electronic subassemblies, electrical and / or metal-mechanical and other services demanded by 

OEMs. In the second level or Tier 2 (T2) of the GVC,  are the suppliers of printed circuits, passive 

components, active components, embedded software, electrical components and harnesses, which 

supply direct inputs to the immediate higher level, the T1.  

The third level, Tier 3 (T3), usually has manufacturers of phenolic boards, photosensitive chemicals, 

chemical substrates, silicon wafers, micro-mechanics, micro-injection, micro-stamping, cables, 

connectors, algorithm design and software testing, etc., these in turn are suppliers of the immediate 

top level T2 and so on, there will be suppliers of different levels depending on the type of product 

or component concerned. It is important to note that the PCI of a product or component will 

depend on the number of levels of supply and the number of types of products involved in its 

manufacture, that is the size of the matrix M x N of Figure 5 shown at the end of this annex.  

Below, is the ECI ranking of the main electronics producing countries in the world, it is important 

to note that the main electronics producing countries have an index of economic complexity higher 

than one, as shown in the following table.  

 

Table 7.  Position and ECI of the main selected countries. 

 
9 Observatory of Economic Complexity, https://oec.world/es/resources/methods#eci  
10 HS Chapter 85. 
11 Most recent data, from 2019, Observatory of Economic Complexity, 

https://oec.world/es/profile/hs92/electrical-machinery-and-equipment-and-parts-thereof-sound-recorders-

and-reproducers-television-image-and-sound-recorders-and-reproducers-parts-and-accessories-of-such-

articles and  https://oec.world/es/rankings/eci/hs6/hs96 . 

https://oec.world/es/profile/hs92/electrical-machinery-and-equipment-and-parts-thereof-sound-recorders-and-reproducers-television-image-and-sound-recorders-and-reproducers-parts-and-accessories-of-such-articles
https://oec.world/es/profile/hs92/electrical-machinery-and-equipment-and-parts-thereof-sound-recorders-and-reproducers-television-image-and-sound-recorders-and-reproducers-parts-and-accessories-of-such-articles
https://oec.world/es/profile/hs92/electrical-machinery-and-equipment-and-parts-thereof-sound-recorders-and-reproducers-television-image-and-sound-recorders-and-reproducers-parts-and-accessories-of-such-articles
https://oec.world/es/rankings/eci/hs6/hs96
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Position 

2019 Country 2019 2018 2017 2016 2015 

1 Japan 2.20 2.23 2.23 2.25 2.19 

2 Taiwan 2.01 2.00 1.98 1.95 1.87 

4 Germany 1.92 1.93 1.95 1.96 1.92 

5 South Korea 1.90 1.90 1.86 1.85 1.78 

10 
 

United States 1.58 1.59 1.63 1.65 1.64 

16 France 1.40 1.41 1.44 1.44 1.42 

21 Mexico 1.22 1.25 1.30 1.27 1.25 

29 China 1.01 1.00 0.97 0.92 0.91 

30 Canada 1.01 0.96 0.98 0.98 1.00 

49 Brazil 0.51 0.58 0.61 0.62 0.74 

53 Costa Rica 0.32 0.27 0.25 0.31 0.32 

82 Guatemala -0.24 -0.26 -0.26 -0.34 -0.31 

Source:  Observatory of Economic Complexity, https://oec.world/es/resources/methods#eci 

 

 

 

 

 

 

 

 

 

Graph 15. Economic Complexity Index of selected countries, 2015 - 2019 

https://oec.world/es/resources/methods##eci
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Source: Our own research with data from the Observatory of Economic Complexity, July 2021. 

 

 

Competitiveness factors of the electronics industry in Guatemala 

 

The main challenges facing the manufacturing industry are related to the country’s development in 

infrastructure, competitive costs in hand-labor, electricity, and logistics, in addition to improving the 

functioning of public institutions (bureaucracy) and legal certainty, including clear public incentives 

and policies for economic development and specifically industrial development.   

Logistics is key for the manufacturing sector, both in the supply of inputs and product distribution 

and marketing (local and foreign) , this also demands infrastructure to facilitate connectivity between 

production points and urban centers, borders, ports, airports,  of a multimodal transportation 

system and efficient procedures in import and export processes. This opens the possibilities of 

public-private partnerships, and public and/or private investment to achieve this.  Next are the 

factors that are considered key to achieve the country's competitiveness and insert themselves in 

the global value chain of the electronics industry.  
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Incentives and attracting FDI 

The reforms to the Free Zones Act are an opportunity to attract more FDI, because in addition to 

tax incentives it gives greater legal certainty and options for companies to operate in new sectors, 

including the manufacture of electronic equipment. In addition to advances in special customs and 

tax treatment areas, such as the case of Zolic and the Public Special Economic Development Zones 

(ZDEEP), which offer advantages such as agile customs control processes, breadth space in the 

geographical area to be established, possibility of operating the entire supply chain within the same 

enclosure which can reduce costs.  

Industrial development and infrastructure 

The development of the sector is complemented by regulations for the Protection of Industrial 

Property to stimulate processes of innovation and technological development. The Leasing Law that 

favors investments protecting leasing and acquisition processes of goods, including productive 

sectors of small and medium-sized companies, the Law of Simplification of Administrative 

Procedures that contributes to modernize productive and commercial processes with the 

incorporation of information technology systems.  

Infrastructure and logistics are key to the competitiveness of the sector, it is necessary to improve 

the road infrastructure with public-private partnerships options that provide an effective and 

transparent vision of projects.  

Human talent 

The new conditions of the labor market marked by technological advances and new trends of 

industries 4.0 and 5.0, imply constant updating and adaptation processes by the companies and 

institutions that offer training of human talent. According to a study by Manpower Group® (2019), 

although the trend is toward automation, human participation will remain key with changes in the 

approach to functions and skills.  

There are improvements in labor aspects established in the Part-Time Work Regulatory Act, which 

opens up opportunities for people to combine work and studies.  

In Guatemala, changes have been observed in the approaches of technical and higher education 

institutions, mainly in private ones.  Public institutions have also made efforts to introduce 

technology issues to respond to the new demands of the labor market (4th and 5th Industrial 

Revolution). An example are the technical and technology training institutions that have programs 

in various productive areas according to the industry demands and the labor market.  

Several universities in the country have introduced new careers with new approaches and also have 

laboratories and centers for development and technological innovation.  

In the field of manufacturing electronics and refrigeration and air conditioning equipment, there are 

four areas of human talent identified:  
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Diagram 5. Areas of human talent in the electronics sector in Guatemala  

 

 

Our own research based on the results of the study 

 

Regarding the academic offer that the country offers for the industry, there is diversity, at the 

technical and professional level, 25% of graduates of secondary education careers are linked to 

technology, electronics, and refrigeration, according to data from the Ministry of Education 

(Mineduc) 2016-2020. Of these 92% is in IT areas, 9% industrial technicians and 1% in industrial 

mechanics, telecommunications, refrigeration, and mechatronics.  

Among the departments with the highest number of graduates of technological careers, at middle 

level, are Guatemala (45.19%), Escuintla (7.32%), Quetzaltenango (5.08%) and Suchitepéquez 

(5.02%).  

Among the main providers of technical training are: INTECAP, KINAL, Emiliani, Fischman, Federico 

Taylor, IPC, and ITC. In superior education with an offer linked to the sector are: Universidad del 

Valle, Galileo, Rafael Landivar, San Carlos de Guatemala, de Occidente, Mariano Galvez, Francisco 

Marroquin, del Itsmo, San Pablo, Panamericana, Internaciones, Mesoamericana and Regional.  There 

are other actors training human talent for the sector such as the technological communities (Open 

Hardware of Guatemala and Arduino), TEC Technological Campus, Educational Projects of the 

Municipality of Guatemala (Municipal Workshop School, MuniTec Program) 

The electronic sector demands diversified, technical-occupational and university training, the 

companies operating in the country have had positive experiences in connecting academia-industry, 

with internships and supervised internships, as well as projects of companies with the universities.  
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Trade agreements and treaties 

They regulate trade relations and trade facilitation issues, establishing free trade zones, treating 

goods and tariffs they represent opportunities for Guatemala in terms of strengthening 

competitiveness. Four bilateral and six regional instruments were discussed12, as well as the 

Association Agreement between Central America and the European Union, and the Trade 

Facilitation Agreement of the World Trade Organization (WTO) that establishes measures for the 

rapid movement of goods across borders, building on best practices around the world, and noting 

that assistance and support should be provided to help countries achieve the necessary capacity 

(Article 21), especially developing and least developed countries, which is  an opportunity for 

Guatemala to receive support to improve its trade relations and capacities.  

Table 8. Bilateral Trade Treaties and Partial Scope Agreements analyzed 

Bilateral FTA and PSA* Regional FTAs  

Guatemala and Republic of China / Taiwan 
Dominican Republic, Central America, and the United 

States  

Guatemala – Belize* Central America and Chile 

Guatemala – Cuba* Central America and Mexico 

Guatemala – Ecuador* Northern Triangle of Central America and Colombia 

Our own research based on the FTA and PSA analyzed 

In addition to offering facilitation in trade and customs processes, the establishment of free zones 

and tariff preferences, there are opportunities in trade cooperation processes in agreements and 

treaties with the United States, the European Union and the Republic of China, Taiwan that provide 

a framework that favors investments in two directions which requires the strengthening of the 

country’s competitiveness factors and improving the road and production infrastructure. The 

agreements also point out to the need for political dialog to complement and strengthen trade and 

economic development agreements, improving working conditions under ILO conventions and a 

labor culture of inclusion and active participation for women and young people. Besides highlighting 

the strengthening of SMEs, transparency, and the fight against corruption in public and private 

management.  

The agreements include topics of innovation, science, and technological development, as well as 

human talent development, technical assistance and technology transfer, automation and electronic 

systems for commerce, data management and generating statistics to build internationally 

comparable indicators, market research. Even issues of commercial infrastructure development, in 

the case of the agreement with Taiwan, and others for the development of customs systems, 

cooperation for commercial and industrial development, intellectual property and clean production.  

 

Regulatory framework, planning and strategic management related to 

competitiveness  

 

 
12 The complete analysis is in the document “Factors of Competitiveness, Manufacturing EMS, and Refrigeration 

in Guatemala” of the Electronics and Refrigeration Manufacturing Consulting in Guatemala CEO / USAID. It 

contains details of the agreements, opportunities, and links to the development of the electronics and 

refrigeration sector in the country.  
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The public policy and regulatory instruments that support the manufacturing sector:  

• Free Zones Act and its reforms (Decree 65-89) 

• Promotion and Development of Export and Maquila Activity Law and its Reforms (Decree 

29-89) 

• Santo Tomas de Castilla Industry and Free Zone Act and its reforms (Decree 22-73) 

• Reform to the Organic Law of the Free Zone of Industry and 

 

Trade of Santo Tomas de Castilla (30-2008) 

• Initiative of Law 5174 Reform of Article 41 of the Free Zones Act (Decree 65-89) 

• Regulation for the authorization, habilitation, and operation of Public Special Economic 

Development Zones  

• National Competitiveness Policy 2018-2032 

• National Policy for Scientific and Technological Development (2015-2032) 

• Proposal for an Industrial Policy based on Competitiveness and Innovation for Guatemala 

2014-2044 

As for strategic planning instruments that support the manufacturing sector:  

• Inter-institutional Cooperation Agreement Guatemala Doesn’t Stop Initiative 

• High Impact Roadmap of the Sector Plan to accelerate the growth of the manufacturing 

sector 

• National Action Plan for reducing dispatch times on final imports (2020-2023) 

• Comprehensive Customs Modernization Program 2019-2023 (MIAD) 

• Central American Strategy for Trade Facilitation and Competitiveness with an emphasis on 

coordinated border management 

• Roadmap to advance in the Central American Customs Union 2015-2024 

 

Competitiveness gaps 
 

According to the results of the Global Competitiveness Index for Guatemala 2018-2019, a score of 

53.5 was obtained which places the country in position 98 out of 140 countries. The score is below 

50 points for the pillars of institutions, ICT adoption and capacity to innovate, which shows the need 

to strengthen actions to reduce competitiveness gaps. Guatemala obtained the lowest score on its 

capacity to innovate in all Latin America.   

 

 

 

Table 9. Competitiveness Index of Guatemala for the year 2019 

GCI4.0 

(141 countries) 

Guatemala 

2019 

(98) 

Guatemala 

2018 

(96) 

Difference 

GCI Rating (100 pts.) 53.5 53.3 +0.2 

Institutions 42.4 43.5 -1.1 
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GCI4.0 

(141 countries) 

Guatemala 

2019 

(98) 

Guatemala 

2018 

(96) 

Difference 

Infrastructure  55.9 58.3 -2.4 

ITC adaptation 37.7 31.1 + 6.6 

Macroeconomic stability 74.8 74.4  + 0.4 

Health          74.0 74.6 -0.6 

Skills 51.4 52.6 - 1.2 

Product market  59.0 61.1 - 2.1 

Labor market 50.9 51.3 - 0.4 

Financial System 57.5 57.4  + 0.1 

Market size  51.2 50.8  + 0.4 

Business dynamism 55.8 54.6 + 1.2 

Capacity for innovation 31.5 30.7 + 0.8 

Our own research. Source FUNDESA, Global Competitiveness Index GCI 2019 

The main challenges for the technological development of the country:  

- Weakness of the academy-industry link 

- Subregistries, there are no robust or unified information systems in public institutions, there 

is information that is not shared 

- There is no risk investment which makes it difficult for entrepreneurs to access capital  

- There is no culture of intellectual property patents. Registration is almost zero.  

Regarding the Connectivity Index that evaluates the country’s readiness to participate in the benefits 

of ITC developments, Guatemala ranks 106 out of 134 countries, with a score of 35.51. There are 

some advances in technology and innovation:  

- Alianza CTI that facilitates work between academia, public and private sectors 

- ITC Table participating in the Executive’s Body Specific Economic Cabinet (GABECO) 

- Intellectual property policies of universities 

- There is more research and researchers, combination of basic and social sciences 

- Broader focus on knowledge transmission, migrating from only theory to an application-

hands on combination 

 

Regarding the competitiveness of production costs and prices according to AGEXPORT and the 

Central American Business Intelligence (CABI), there are two aspects that impact competitiveness:  

- The exchange rate of the currency against the dollar, the quetzal has risen in relation to 

other Latin American competitors (Mexico, Honduras, Nicaragua and Peru) which causes 

those countries to have better prices and costs.  

- Operating costs of a company, the industrial minimum wage in Guatemala is the second 

highest in the region after Costa Rica, electricity has a competitive cost, financial costs have 

some advantage, and the shipping cost is higher than other countries in Central America. 

The cost of industrial production is the third highest in Central America and compared to 

Mexico, Guatemala has higher costs by one percent according to that study.  

 

In terms of infrastructure and transportation, according to the Road Development Plan 2018-2032 

(FUNDESA) the road gap demands going from 17,440 kms to 37,951 kms, for which 21,165 new 

kms and the reclassification of 7,691 kms of the existing network are necessary.  
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The country has a digital gap, which according to the National Scientific and Technological 

Development Policy 2015-2032, includes access to the internet, telephone and the number of 

computers per home requires investing in infrastructure for connectivity and human capital 

formation at the technical and university level, as well as the need to provide access to the Internet. 

A National Digital Strategy will be implemented to achieve this.  

According to AGEXPORT 2020-2023’s, proposal “Getting back on track to create formal 

employment”, the main gaps for the manufacturing sector are: High financing costs to invest  in 

technology and new production processes, smuggling, insufficient public investment in innovation, 

research and development, inadequate and insufficient industrial soil in the interior of Guatemala at 

competitive prices and with reliable public services, including urban development, housing, 

infrastructure and public transportation, slowness in permits/license procedures and inefficiency of  

port operations.  

Among the main competitive advantages of the country are:  

Diagram 6. Advantages of the country that affect competitiveness factors 

 

Our own research based on the analysis of advantages performed 

 

Among the main disadvantages for competitiveness:  
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Diagram 7. Disadvantages for competitiveness 

 

Our own research based on the analysis of advantages performed 

 

 

The critical points for achieving competitiveness in the country to develop the electronics and 

refrigeration industry:  
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Diagram 8. Critical points for achieving competitiveness 

 

 

 

 

 

Our own research. 

Refrigeration industry in Guatemala 
 

In Guatemala, companies operate in all segments of the refrigeration industry, dedicated to the 

import, sale and installation of refrigeration equipment, advice and after-sales services that include 

sale of spare parts and technical service, import, sale and installation, manufacturing, assembly and 

export. Also segments of air conditioning units, refrigerators, portable air conditioners, domestic 

refrigeration, commercial, industrial, and refrigerated transport.  

There are companies dedicated to manufacturing associated with refrigeration, for example, 

manufacturing grills and other fixtures for displays made with various materials such as iron, steel, 

PVC, MDF. In Central America there is only one industry dedicated to the manufacture of domestic 

and commercial refrigeration, FOGEL de Centroamérica, S.A, other companies are dedicated to the 

design and installation of refrigerated warehouses and cold rooms, but do not have a production 

line but make designs according to the demand.  

FREE ZONES AND 

ZDEEP

Nearshoring

Tax incentives

CUSTOMS PROCEDURES

Streamlining, technical and 

technological capacity

PRODUCTION 

INFRASTRUCTURE

Roads, airport, port and 

telecommunications

HUMAN TALENT

Institutionality of linking 

mechanisms 

Academia - Company

INDUSTRIAL POLICY 

PROPOSAL

Strengthening the light 

manufacturing sector 

INVESTMENT BANKING

Investment in 

Manufacturing Electronics 

SMEs

Guatemala: High-tech supplier in the Global Value Chain 

Critical points of competitiveness 

Legal certainty – country image 



  Creating Economic Opportunities Project  

  Trade and Investment Promotion 

  Investment Intelligence-December 2021 

42 

  

Competitiveness factors of the electronics industry in Guatemala 
 

The route must be part of a comprehensive strategy for the development of the industry in 

Guatemala, which must be designed and implemented in stages.  

1. Starting by strengthening and developing local suppliers of electronic products, with the 

capacity to deliver volumes and specifications according to requirements.  

2. Attracting FDI for easy assembly and production of mechanical components of increasingly 

sophisticated specifications.  

3. Developing human talent capabilities and infrastructure according to industry requirements 

4. Advancing the attraction of FDI to more sophisticated, high-value components involving 

more activities, in addition to manufacturing (E.g. design and development) 

 

Diagram 9. Strategy for strengthening and developing the electronics industry 

 

Our own research. 

The products of the electronic sector in which Guatemala can venture must be of basic level, 

among them:  

• Electronic assemblies and subassemblies (PCA), harness subassembly, inductors (toroidal 

transformers, step-up and step-down transformers, autotransformers, induction coils, 

relays, etc.). The strategy should be to attract FDI to produce these components, which 

should then be integrated into the global chains of the electronics industry. 
• Packaging printed materials (user manuals, guides, and instructions) and self-adhesive labels. 

The strategy should be strengthening and developing local suppliers of these products, so 

that they are able to deliver the volumes and specifications required, in the times specified 

by customers in the electronics sector (which entails export activities). 
 

The closeness to important North American markets can be used to develop the refrigeration 

industry, which represents advantages in the similarity of schedules, less shipping time, , language 

accessibility, tariffs, among others.  

 

To develop a value proposition there are a few key elements:  
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 Diagram 10. Summary of value proposition to consolidate a pitch for the country.  

 

 
 

 

 

Our own research. 
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Diagram 11. Proposal of aspects to define value proposition  

 

 
Our own research. 

 

 

Advances in technology and changes in market expectations are making it possible for relatively 

small manufacturing companies to occupy a space and thrive in an industry where size was once 

virtually imperative. Technologies are reducing the complexity of entry barriers in this sector, allow 

new, moderate-sized participants to enter the market (Deloitte Development LLC., 2015). 

 

Also, the new participants are not necessarily manufacturing companies in the traditional sense. The 

growing popularity of “smart” products, for example, has caused some technology companies to 

venture into manufacturing, either by developing software to run the products, or by producing the 

products themselves. 

 

Along these lines, there are opportunities for Guatemalan companies to offer their products and 

services in international markets, especially in the Latin American area, as a starting point. 
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Being smaller companies compared to large companies abroad offers advantages, which became 

evident during the pandemic, in terms of the flexibility to be able to design prototypes quickly and 

make adaptations in the face of the shortage of components that occurred worldwide, to meet the 

needs of customers immediately. Another key factor is the service and response time to 

emergencies that customers have compared to large companies located in other countries such as 

the United States that, because of their size and geographical location, would not be able to meet 

specific customer needs as quickly. 

 

On the other hand, the universities of the country are working in development, for example the 

cases of Universidad del Valle de Guatemala, San Carlos University of Guatemala and Galileo 

University that is also working hard  in this area with its Tesla and Turing laboratories, having already 

carried out a strong project with a manufacturing company, under an  industrial secrecy agreement. 

 

There are important factors to consider developing the electronics manufacturing sector in 

Guatemala: 

1. Macroeconomic stability and sustained GDP growth that the country offers 

2. The nearshoring and incentives trend that is developing in the global context 

3. Potential for the development of human talent for this industry with already existing 

efforts in technical and professional training 

4. The possibility of part-time employment 

5. Existence of an ecosystem of technological innovation in the TEC Campus 

 

Potential of Guatemala to become a supplier of products and/or services in the 

Global Value Chain of the Electronics and Refrigeration Industry 

 

Based on the findings of potentials and conditions of competitiveness, two layers are proposed for 

the development of the industry in the country:  

 

Diagram 12. Proposal of layers for developing the electronics sector in Guatemala 

 

 
Our own research. 

 

Layer 1: Development of new technologies, Industry 4.0 and 5.0, which includes 

applications of the Internet of Things (IoT) and robotics and the Industrial Internet of Things (IIoT), 

with applications for agribusiness and manufacturing, commerce, and services to meet market needs.  

Guatemala already has companies working in these areas, many located in the TEC Campus, which 

are  in the process of establishing themselves as ZDEEP and enjoying the benefits these provide.  
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Layer 2: Assembly and manufacturing plants of electronic components, it would work in 

parallel with Layer 1, for example in Costa Rica there are cases in manufacturing medical devices 

with more than 30 years of experience, and it is the second exporting country of these products in 

Latin America, after Mexico. There are already more than 88 medical device companies, creating 

more than 38,248 jobs in 2020, according to data from the President’s Office of Costa Rica 2021. 

According to the Investment Promotion Agency (CINDE), today this industry represents 34% of the 

country’s exports and is expected to close 2021 with sales of more than US$5 billion. These 

companies are established in the Coyol Free Zone where there is an ecosystem of Life Sciences 

companies. As for the products that Guatemala could manufacture to enter the industry:  
 

Table 10. List of basic level products of the electronics sector in which Guatemala can venture 

- Complete electronic product assemblies  

- Radio control equipment assemblies, programmable 

logic controllers, consoles 

- Assembly of amplifiers and audio equipment, baffles, 

monitoring equipment, camcorders, power supplies, 

- Electronic subassemblies (PCA) 

- Control card subassemblies 

- Subassemblies of electronic ballasts 

- Electromechanical subassemblies (timers or 

thermocouples) 

- Harness subassembly 

- Subassemblies of fans and cooling systems 

- Heating equipment subassembly 

- Sensors and actuators subassembly 

- Control card subassemblies 

- Electronic subassemblies for the automotive industry 

- Inductor subassembly (toroidal transformers, step-up 

and step-down transformers, autotransformers, 

induction coils, relays, etc.) 

- Manufacture of die-cut and / or stamped metal parts 

- Thermal treatment services 

- Surface treatment services 

- Manufacture of extruded parts 

- Manufacture of machined parts 

- Manufacture of plastic parts 

- Manufacture of packaging material 

- Packaging, printed materials (user manuals, guides and 

instructions)  

- Manufacture of self-adhesive labels 

Our own research. 

 

Critical path to start investment in the electronics and refrigeration sector in 

Guatemala 

 

Projection of entrepreneurs and academia for developing the sector:  

 

Diagram 14. Road for developing the electronics sector in Guatemala 
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Phase 1: 

Rapid prototyping plant 

Makers Space 

Phase 2: 

Turn-Key PCB Assembly House 

Phase 3: 

Selected component 

manufacturing plant 

(Maquila) and assembly 

Duration (years) Duration (years) Duration (years) 

Our own research. 

 

 

Competitiveness Analysis and Benchmark 

 

The electronics industry is considered one of the most dynamic with the highest production at 

international level mainly because of its interrelation with other industries - automotive, aerospace, 

medical devices, naval, mining, etc. electrical, household appliances, telecommunications – as well as 

its high demand for finished products such as computers, mobile devices, screens, cameras, etc. 

This has made the electronics industry highly competitive, innovative, with just-in-time production 

deliveries and products with short time cycles.   These characteristics encourage companies to look 

for the most efficient way of production, with low costs, access to supply chains and supply networks 

that allow greater profit margins for their participants. These production systems have benefited 

from globalization and international trade, which has allowed countries in Asia and Latin America to 

position themselves as hubs or export platforms, some examples of these countries are: China, 

Taiwan, Mexico, Singapore and South Korea. 
 

It is important to analyze the evidence that exists in the international literature13,2.3 which documents 

the experience of some countries such as Brazil, South Korea, Malaysia, Mexico, Taiwan, and 

Singapore. These countries began with public policies in the 80´s and 90´s focused on developing 

their electronic industry for the external market. Some of the findings obtained from these exercises 

can be summarized in the following factors: 

1. The relationship between suppliers, subcontractors, academia, associations or industrial 

chambers and government are of great relevance. This type of relationship is considered as 

a type of innovation that can help accelerate a country’s incursion into the electronics 

sector.  

2. A company’s competitiveness in the sector is not only based on its strengths but also on 

the support it receives from the external environment in which it operates. 

3. For companies that are late coming into the electronics industry, it is important to build 

local technological capabilities, attract FDI, infrastructure and access to markets or the final 

consumer. 

 
13 J. M. (1993). STRIVING FOR INTERNATIONAL COMPETITIVENESS: LESSONS FROM ELECTRONICS FOR DEVELOPING 

COUNTRIES. OECD. 
2 INTERNATIONAL LABOR OFFICE. (2014). Ups and downs in the electronics industry: Fluctuating production and the use of 

temporary and other forms of employment. Geneva: International Labour Organization. 
3 Tarp, J. P. (2017). The Industrial Policy Experience of the Electronics Industry in Malaysia. Oxford: OXFORD SCHOLARSHIP 

ONLINE. 
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4. There are five main determining factors for the competitiveness of countries in the 

electronics sector: 

a. Developing labor, the ability to attract investment and the ease of being able to 

import and export capital goods. 

b. Have access to markets that drive demand for products and services in the 

electronics sector. In the Americas, it is important to highlight US consumption as 

a growth factor. 

c. To offer a suitable structure and business environment for the installation and 

progress of companies in the electronics sector. 

d. Encourage the creation of networks of suppliers and industries that may be related 

to the sector (logistics, shelter services, industrial parks, special economic zones, 

etc.)  

e. Have a legal framework or industrial policy that offers legal certainty for the 

advancement of the electronics sector in the country. 

5. A promotion strategy should be considered for attracting investment and strengthening the 

electronic sector, both to boost local supply (“Local Purchase” or “Made in”) and for 

products and services aimed abroad. 

6. Maintain a close relationship between academia, government, and private initiative to solve 

the problems of the sector and take advantage of opportunities. 

 

From the literature and the lessons learned from the cases of Brazil, South Korea, Malaysia, Mexico, 

Taiwan, and Singapore in the electronics industry, 6 large groups of variables called “competitiveness 

factors” were obtained. These groups of variables are named because they give the aforementioned 

countries the ability to venture into and develop their electronics industry competing in global value 

chains. They offer a guide for the implementation of public policies aimed at improving the economic 

development of countries. 

 

The defined competitiveness factors are: 

 

1. Ability to attract investment 

2. Foreign trade 

3. Economy 

4. Human Talent/Labor 

5. Market access with final demand 

6. Economic Complexity Index 

7. Incentives and supports. 

 

Ability to attract investment 

The countries grouped or considered as Group 1 (Germany, United States and China) for their 

economic dynamism, consumption and electronics industry obtain better ratings in their business 

environment than the countries in Group 2 (South Korea, Brazil, Mexico, and Taiwan) and Group 3 

(Hong Kong, Costa Rica, and Guatemala). 

The countries who receive the main investment flows are the ones with the largest markets 

internationally: United States and China. This is reflected in countries that provide manufacturing 

from various industries and benefit by attracting these markets, including South Korea, Mexico, 

Taiwan, and Costa Rica who have commercial and business relationships with these large markets.  
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In the case of Hong Kong, its strength is in financial and logistical aspects derived from facilities 

granted by the government, including the business environment, investment stability and stock 

exchange, allowing Hong Kong to position itself as a large exporter of the electronics industry, 

specifically, in re-exporting semiconductors and high-tech equipment to China, Japan, South Korea, 

the United States and Europe. This is where many companies locate their Research and 

Development (R+D) operations14. 

In the case of Costa Rica, there is an increase in this industry's exports, marked by the establishment 

of Intel in 1997 and its repositioning in 2014, where it was possible to migrate from manufacturing 

activities to research, design, and testing of semiconductors. By attracting investment of this type, 

productive transformation with more added value, better wages and diversification of exports was 

achieved. This was made possible by the country’s economic opening since 1986, which included 

incentives to export non-traditional products and proactive measures to attract FDI, with a free 

trade regime and incentives in free trade areas.15 

• Guatemala is better positioned than:  

▪ Brazil in the variable “Facility to do business”  

▪ Brazil and Costa Rica in the variable “Time to open a business”  

These variables are related to installing both national and international companies. 

▪ Brazil, the United States and Mexico in the indicator “Getting Electricity” both in 

position and in the number of days to get the service. It should be noted that 

Guatemala offers fewer days (44) to obtain electricity compared to the United States 

(90) and Mexico (100). 

▪ As for the price of electricity, dollar cents per kWh, Guatemala has more 

competitive prices than Germany. However, the cost as a percentage of per capita 

income is the highest in the comparison due to the exchange rate. 

▪ In income taxes, Guatemala (20.2%) is in a better position compared to the United 

States (20.7%), Brazil (22.4%), Germany (23.2%) and Mexico (27%). 

▪ Regarding labor taxes, Guatemala is the fourth most competitive country in 

comparison, above Taiwan, Germany, Mexico, and Costa Rica. Both factors - taxes 

on profits and labor - are of great relevance for creating new companies and 

attracting FDI to the country. 

 
14  

Legislatures, N. C. (2021). NCSL. Retrieved from NCSL: https://www.ncsl.org/research/fiscal-policy/state-tax-incentive-

evaluations-database.aspx 

México, G. d. (2021). Proyectos México, Oportunidades de inversión. Retrieved from Proyectos México, Oportunidades 

de inversión: https://www.proyectosmexico.gob.mx/por-que-invertir-en-mexico/mercado-potencial/sd_porcentaje-de-

ingenieros-graduados/ 

United Nations. (2018). Leveraging technology and trade for economic development. Bangkok: ESCAP. 

Yim, S. (2021, 08 17). HKTDC Research. Retrieved from HKTDC Research: 

https://research.hktdc.com/en/article/MzExMzM1NDk1#:~:text=Industry%20Features-

,Hong%20Kong's%20electronics%20industry%20is%20the%20territory's%20largest%20merchandise%20export,equipment

%2C%20semiconductors%20and%20computer%20items. 

15 Ricardo Monge-Gonzalez. (2017). Moving Up the Global Value Chain: The Case of Intel in Costa Rica. Lima: ILO 

AMERICAS TECHNICAL REPORTS. 
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▪ In the macroeconomic stability environment, Guatemala (81°) is in a better position 

compared to Costa Rica (85°) and Brazil (115°). 

▪ Additionally, it was decided to include the credit ratings of Fitch, Moody´s and 

Standard & Poors, given that international investors decide to invest in low and 

moderate risk economies, especially with the economic effects derived from 

COVID-19. It is important to note that, based on the latest ratings granted to 

Guatemala, it is better positioned or on par with Brazil. In this indicator it is 

important to highlight the ratings obtained by Costa Rica, which position it as a 

stable country in the region compared to Mexico and Brazil. 

 

The areas of improvement for Guatemala in the “capacity to attract investments” is in improving 

the institutional environment, infrastructure and adoption of telecommunications, key aspects for 

investors when making the decision to settle in a country. It is important to dedicate efforts to 

improve the international perception of these variables, since the countries analyzed that have 

positioned themselves as exporting powers within the electronic sector have as their “common 

denominator”, investment to improve logistics for final consumers (United States, China and 

Germany).   

Foreign trade 

• Countries that have greater trade openness through a broad network of trade agreements 

have a greater opportunity to enter international markets that generally have large 

percentages of the global GDP and larger populations. This helps their electronics industry 

meet the needs of several international markets. The countries that have this trade opening 

are: South Korea, Costa Rica and Mexico, which are exporting powers with access to the 

main international markets: United States and China. 

• International trade acquires relevance as it becomes a key piece for the technological 

development of countries. According to the United Nations (UN)16, Asian countries, 

specifically China and South Korea, have used their exports to increase their share in the 

manufacture of high-tech products from 5.9% and 7.3% in 1996, respectively to 43.7% and 

9.4% in 201417. 

• Because of the above, in this comparison it is important to highlight the variables referring 

to the time for export and import, which is led by the main powers in the electronics 

industry: South Korea, the United States, China, Hong Kong and Taiwan. This is a factor 

which Guatemala must improve to compete in global value chains.  

• Likewise, the added value of manufactured products is an indicator that has become more 

important for economies in recent years, given that the greater added value a good or 

product has, the better wages, labor, and economic development the country has in that 

sector. However, globalization, global value chains and improved logistics have led to 

manufacturing processes in a wide variety of countries, reducing costs and increasing 

competition. The vast majority of the countries analyzed exceed the threshold of 10% of 

added value in the manufacturing sector. However, in the case of Guatemala this indicator 

is 1.03%. 

 

 

 
16 United Nations. (2018). Leveraging technology and trade for economic development. Bangkok: ESCAP 

17 This information was not updated again by the source (United Nations), so 2014 is the last available data. 
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Economy 

• The electronics sector is based on the economic development of countries, as well as being 

a support industry considered essential for the manufacture of other products: Cars, 

aircraft, machinery, and equipment, measuring and navigation instruments, etc.  

• In the “Economy” factor, the main variables that allow detecting the main markets of the 

electronic sector were compared: United States, China, Germany, South Korea, Brazil, and 

Mexico. 

• Guatemala is geographically close and has access through Free Trade Agreements to the 

United States and Mexico. These markets have a population and GDP per capita that allows 

the consumption of consumer electronic products that would allow Guatemala to enter the 

global supply chain. 

• Although the indicator of “preferential treatment of taxes for R&D is not available for 

Guatemala, it is important that the country considers offering incentives for these activities, 

starting with researching new materials for the electronics industry, or even, in promoting 

learning programs to develop the electronics sector. In this area, China, Brazil, and Germany 

stand out offering tax exemptions greater than 9% for R&D companies. The United States 

and Mexico who offer incentives of 3.45% and 1.36% respectively are in the second level.  

 

Human talent 

• Costa Rica’s position is above China, Germany, Mexico and Brazil. It is important to highlight 

this factor since the labor force of this country is the lowest of the comparison, however, 

the development of sectors such as electronics and aerospace have boosted the technical 

and technological skills of the population. Undoubtedly, having an industrial policy focused 

on high-manufacturing sectors has permeated in attracting FDI and offering greater added 

value in its products and services. 

• Mexico has a large pool of human talent, specifically in engineering-related program 

graduates. Only Brazil and the United States surpass Mexico in the number of graduates in 

the comparison. This has been one of the main aspects of promotion for the automotive 

manufacturing activities of the country18. 

• The strength of major countries such as Germany, the United States and South Korea lies 

in positioning their workforce and human talent in the areas of research and development 

of advanced industries. These countries opposed to the ones that base their competition 

for manufacturing on labor (China, Mexico, Taiwan, and Brazil), are the ones that lead the 

trends of the technology sectors. 

• Manufacturing-based economies have focused their efforts on developing human talent, 

which has led to the creation of national companies that are beginning to position themselves 

as leaders in different industries such as Huawei (China), Embraer (Brazil), Tremec (Mexico), 

among others. 

• Countries focused on the electronics sector cannot base their success solely on the labor 

or human talent factor. While this factor is important for attracting investment and 

developing local businesses, industrial automation is changing this trend. Because of this,  

 
18 Mexico, G. d. (2021). Proyectos Mexico, Investment opportunities. Obtained from Proyectos México, Investment 

Opportunities: https://www.proyectosmexico.gob.mx/por-que-invertir-en-mexico/mercado-

potencial/sd_porcentaje-de-ingenieros-graduados/ 
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emerging countries in the sector (China, Taiwan, Mexico, and Costa Rica) have begun to 

invest in developing R&D activities.  

The electronics industry uses mostly permanent contracts, it is common that temporary work is 

also created, however, this has shown that it is not always an efficient way,   

on several occasions, countries tend to make their regulatory framework too flexible and 

consequently work and job opportunities become precarious. This results on lower wages and 

longer working hours, which are predominant during international economic crises. Despite the 

above, there is evidence that, in the electronics industry, specifically, the assembly or maquila of 

electronic products, creating high added value labor and capital investments (machinery and 

equipment), can lead countries to move toward higher value-added activities along the production 

chain curve. 

To generate an electronics industry that produces better job opportunities in Guatemala, three 

models or systems can be found to generate human talent that would contribute to the medium and 

long term for certification and education both in formal and non-formal fields. These are: The 

expansion of the existing Skills Recognition System in Guatemala (Skills Certification System19) for 

the electronics industry, “Core Tools” type certifications and the Dual or Vocational training model. 

It is worth mentioning that including the Skills Recognition System, specific skills for developing the 

electronics industry, is an interesting alternative due to the wide coverage offered by this type of 

systems, if and when it is developed through a social dialog promoted by the government and agreed 

to with the private initiative and industry. 

In addition to the above, this Skills Recognition System is more effective in the electronics industry 

when combined with agreements or synergies to be offered together with courses from institutions 

such as the “Automotive Industry Action Group” (AIAG)20 And the “Institute of Printed Circuits” (IPC21). 

It should be noted that certification systems have two application trends with great echo in the Latin 

American and European region; On  one hand, they try  to cover the labor needs of the migrant 

population of other countries and their subsequent insertion in the work environment of these 

countries, and on the other hand  recognizing  the hand labor that is generated at the regional level, 

for example: The United States, Mexico and Canada Agreement (USMCA), as well as the Pacific 

Alliance. 

Over time, the electronics industry increases its skill requirements in the countries where 

multinational companies operate, investing more on both capital and human capital training. 

However, governments must push for good working conditions and regulations aimed at 

strengthening the payment of fair working hours.  

The situation arising from COVID-19 and its effects on the international economy have had a great 

effect on the electronics industry, especially on the labor market.  

 

 
19 The Skills Certification System is offered by the Ministry of Education of Guatemala. 
20 Automotive Industry Action Group AIAG - https://www.aiag.org/  
21 IPC is a non-profit organization focused on being a source of industrial standards and information, as well 

as public policies of the electronics industry. The association helps original equipment manufacturers (OEMs), 

contract product manufacturers (EMS), printed circuit board manufacturers (PCBs) and electronics industry 

suppliers improve industry standards. 

https://www.aiag.org/
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As for the certifications used by the electronics industry, the potential is based on the relationship 

of their production and use as intermediate products for other industries, mainly the  

 

automobile industry, aerospace and machinery, and equipment. As a result, one of the main 

benchmarks of the certifications required by skilled workers in the electronics industry comes from 

the automobile sector, such as the so-called Core Tools, issued by the AIAG. 

 
The Dual or Vocational Training Model offers a balance between theoretical and practical training, 

alternating the training period in the classroom with the workspace. It seeks to develop the 

necessary skills in young people to achieve a good job performance at graduation, without requiring 

additional training to start their productive stage and diversify the educational offer. 

Countries such as Colombia, Chile, Mexico, Peru, and Guatemala have solutions for training and 

certifying skills acquired outside the field of formal educational.  These programs have been 

successful in inserting people in companies who do not find in the academic field, the possibility of 

completing their studies but who continue to develop practical skills in their day to day. 

It is important to consider that either through the expansion of the skills focused on the electronics 

industry within the Skilla Certification System, or through the Dual Training Model, both require a 

social contract accepted by the three axes of implementation (academy, government, and the private 

initiative).  

The above can be achieved in a first stage through specialized interviews to understand the training 

needs of the electronics industry, focused on skills or education. After, it will be necessary to lobby 

and make partnerships with private companies, either individually or using chambers or associations, 

as well as industry guilds, and finally offer a program validated by the government and the companies 

that accept to hire people who apply to these programs.  

As an additional advantage, these programs can follow the trend at the international level and be 

validated at the regional level, which would provide greater certainty for attracting Foreign Direct 

Investment, as well as greater recognition of the workforce or human talent generated in Guatemala. 

Based on the development of the profiles that are required by the electronics industry, not all are 

directly related to the sector, there are careers that are indirectly related but are requested by the 

countries that develop their industries around electronics. An example of this is international trade, 

finance, administration, industrial maintenance, which are generally used by companies in a country.  

The Guatemalan labor market according to the Manpower Group Report, is increasingly required 

to cover specialized positions. The five most difficult positions to fill in the last decade are sales 

representatives, technicians, skilled trades, in-office support staff and security experts – technical 

support. Employment is not always going to require a university degree, rather it will depend largely 

on the continuous development of skills, since even the most traditional roles are considered with 

the new technologies22. 

Market access with final demand 

• The market factor provides a deeper explanation of the variables that position the 

economies grouped in Tier 1, together with China, as leaders of the electronic products 

offer, while Brazil, Costa Rica, Mexico, and Taiwan have a consumption based on price 

 
22 Talent Shortage Survey 2018 conducted by Manpower Group. 
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rather than quality. For Guatemala, this provides opportunities to enter the market, 

particularly in Mexico, given its geographical proximity and the possibility of complementing 

or offering products or services for these markets.  

• Then one thing in common of economies in this comparison is the great dynamism of the 

business ecosystem and the capacity of the innovation ecosystem. In the first indicator, only 

Brazil, Costa Rica and Guatemala are below position 50th, while in the second indicator, 

Costa Rica, Mexico and Guatemala are in positions above this.  It should be noted that 

Taiwan is a relevant country in these indicators, surpassing South Korea and China, 

positioning it in a good place to invest. Much of the benefits offered by the Taiwanese 

economy are supported by its financial system, which allows free movement of capital and 

provides legal certainty, positioning the country only below Hong Kong and the United 

States. 

 

Economic Complexity Index 

• It is important to mention that the Economic Complexity Index measures only one aspect 

of the competitivity of countries, which is related to the level of sophistication and 

diversification of exports. The reports obtained from these indicators do not make a 

difference between a country that has a high local added value of its sophisticated exports 

and another country that assembles complex goods generated in another region.  
• However, this factor can be complemented by the indicators presented in the comparison, 

which can help provide a more global vision of competitiveness. The variables that 

complement this indicator are the macroeconomic environment, institutions, labor market, 

etc. 

• As for the analysis of this indicator, as can be seen, China, South Korea, Hong Kong, and 

Costa Rica are the countries that have climbed positions in the ranking, which reflects a 

greater interaction between the manufacture of complex goods and then their export to 

other markets.  

• In the case of China, a more detailed analysis is needed to eliminate the products that are 

only made by maquiladoras by this country from this indicator.  

• It should be noted that Hong Kong has been improving its participation in this Index, which 

refers to a certain process of assembling products in the country and not only acting as a 

logistics hub in the electronics sector. 

 

Incentives and supports 

• The support and incentives that countries grant to national and international companies are 

considered a factor of competitiveness, especially in the electronics sector. This sector 

depends to a great extent on investing in capital goods (machinery and equipment) to create 

and transform products, which is why industrial plants need government support to attract 

investment.  
• One of the main supports that is very effective are the Special Economic Zones (ZEEs), 

which can refer to a specific geographical area or the entire country. The importance of this 

support is based on the free import of inputs or raw materials for processing or assembly, 

and then the product’s export to other markets. Coupled with the incentive of foreign trade, 

most ZEEs offer adequate infrastructure for moving goods, as well as tax exemptions, land 

or basic services at competitive prices. 
• China is the country that offers the largest number of incentives, focusing essentially on 

ZEEs for various sectors, where the electronics sector is the anchor for industrial 

development. 
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• Likewise, South Korea and Hong Kong, are countries that have chosen to benefit companies 

through incentives aimed at R&D activities, mainly in the electronics sector. 
• In the United States, granting support is based on each state’s budgets.  Due to this, well-

defined clusters or poles of competitiveness have been developed in the country that drive 

various industries. In the case of the electronics sector, California is one of the key states   

developing technological activities, accompanied by Pennsylvania, Wisconsin, and other 

states23. The states mentioned above provide support and incentives focused on the 

development of R&D activities, for example, California offers 15% to 24% of tax credits24 

depending on the research and development activity carried out in the state. It should be 

noted that the companies located in the San Bernardino, Los Angeles, Orange, Riverside 

and Ventura area had investments of US$3.9 billion focused on research.  Meanwhile, 

Pennsylvania offers support for 20% of the investment made in R&D to small businesses in 

the state. This type of incentives has proven to be effective in industries that have high added 

value activities such as: Electronics, medicine, aerospace, automobile, among others. 
• Based on the international literature of success stories of the electronics industry, creating 

networks, chambers and associations focused on the electronics industry is considered a 

factor of innovation in the practice of companies. That is why countries such as Taiwan have 

supported the creation of incentives, developing, and strengthening partnerships aimed at 

generating synergies between companies. It is important that Guatemala considers this last 

factor for its implementation, since in case of not having incentives for the industry or having 

economic limitations to provide these supports, it can promote the creation of networks 

or associations made up by the government, academia, and companies to gather and boost 

efforts and begin implementing an industrial policy for the sector. 
• According to the information related to the Double Taxation Agreements, the main 

economies (China, Germany, South Korea, and the United States) of the comparison have 

the largest number of agreements or protocols aimed at avoiding double taxation or 

withholding foreign capital. 
• As for investment treaties, most of them do not directly consider tax aspects, so it is 

necessary to simultaneously sign an agreement to avoid double taxation, in such a way that 

tax legislation does not oppose the objectives of the treaties to stimulate foreign investment. 

• In this regard, the Agreements to Avoid Double Taxation offer foreign investors and 

companies the certainty that in the countries of destination, their investments have a 

mechanism to guarantee legal certainty and offer certain profitability to their investments. 

It should also be considered that signing such agreements is part of establishing a close 

relationship between the signatory countries, given that, as there are a large number of 

foreign companies, and they come to pressure for the existence of such mechanisms in the 

country. 

 

One of the measures implemented by various countries such as Mexico and China to increase added 

value to their products lies in the design and implementation of programs focused on the Maquila of 

Goods. While this is not the optimal response to increasing wages and avoiding job insecurity, this 

is an industrial policy that serves as the first step in integrating countries into the global value chains. 

 
23 Legislatures, N. C. (2021). NCSL. Obtained from NCSL: https://www.ncsl.org/research/fiscal-policy/state-

tax-incentive-evaluations-database.aspx 
24 An Overview of California's Research and Development Tax Credit 

https://lao.ca.gov/2003/randd_credit/113003_research_development.html 
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The countries selected in the comparative study hold first places as exporters, importers, 

consumers, and producers internationally. 

 

Manufacture of plastics in Guatemala 
 

This subsector represents 0.7% of the Gross Domestic Product of the country, in 2019 it 

represented almost 25,000 jobs of which 23,000 are direct jobs (BANGUAT), in 2020 the total 

imports was US$518,102.32 and exports US$150,542.2 Central American Economic Integration 

System (SIECA). A selection of tariff items was made that include plastic components that are used 

for electrical and electronics equipment, which are very similar. This selection has been made as a 

result of the previous consultancy of the Guatemala Doesn’t Stop Initiative, carried out by the 

consulting firm McKinsey in 2020, and which determines the subsectors with potential for Guatemala 

to enter the value chain of the manufacture of electronic equipment: plastic and metal components 

and packaging.  

Plastic is one of the most versatile and malleable materials in the world, it allows to produce molds, 

semi-finished products, fibers, and sheets that are then used in other sectors such as the textile, 

chemical, construction, electrical and electronic equipment. Due to its characteristics, it is divided 

into three main groups: Thermoplastics, which can be melted and reused several times, elastomers, 

which are molded through elastic deformation and thermosets that are durable but not recyclable, 

such as those used for the bodies of vehicles.  

In Guatemala, the plastics subsector is mainly dedicated to the production of polyvinyl chloride 

(PVC) tubes for the construction industry in Guatemala and Central America, followed by flexible 

laminated packaging with mainly agricultural and food applications, rigid packaging for the food and 

agriculture sector, and also chemicals and cosmetics, finally, there is the production of household 

items.  

The main market of the subsector is local, especially mass consumer products, the more 

sophisticated products are exported mainly to Central America and on a smaller scale to the United 

States, Mexico, and some South American countries. The plastic business is profitable with large 

volumes, so for any production it is necessary to ensure an attractive market, such as the Mexican 

and American, which are close by.  

In addition, the subsector is classified in Chapter 39 of the Harmonized System, which includes 

plastic and its manufactures. It is composed of 26 items (classification to 4 digits), which are then 

subdivided into subheadings and tariff fractions that exceed 500 specific products. 11 subheadings 

were selected to classify products with (initial) potential for the electronic products value chain25.  

When reviewing the tariff codes that classify products with potential for the electronics industry, it 

is observed that many inputs are raw materials for other plastic products. Until 2019 the main 

suppliers of goods of the subheadings analyzed are: United States and some countries in Europe, and 

 
25 The detailed analysis of subheadings, competitiveness factors and business ecosystem are part of the complete study of 

Plastics Manufacturing in Guatemala, developed by CEO/USAID. The study was shared with MINECO/Pronacom, Minex, 

Guatemala Doesn’t/Agexport, Chamber of Industry and the Municipality of Guatemala, who have it available.  
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Mexico. Of the most favorable treaties for the sector is the one with the United States, there are 

others that do not provide benefits such as the case of Colombia and Taiwan, this can reduce options 

for the supply of inputs and exports.  

Tariff subheadings which classify plastic articles that serve as raw material for electronic equipment.  

Table 11. Tariff subheadings for plastic articles for electronics 

Our own research. 

The information from the subsector was complemented by interviews with industry stakeholders, 

who indicate that there are an estimated 100 plastics manufacturing companies in the country, of 

which approximately 50% are part of one of the three trade union organizations that exist in the 

country and that are connected with each other, Association of Plastic Products Manufacturers of 

the Chamber of Industry, Commission of Plastic Manufacturing and Packaging of  AGEXPORT, and 

the Guatemalan Plastic Commission (Coguaplast) who allows distributors (who import products) 

to join as well as producers, and represents local producers in international forums, such as the 

Central American Federation of Plastics (Ficaplast). It is important to note that the boards of 

directors of the three associations are the same representatives.  

As for the size of companies in the subsector, according to interviews, it varies from small with 50 

employees and some large ones that reach 700 employees, there is no record of this data in the 

trade unions. One of the main challenges in the industry is getting trained human talent, partly due 

to the extensive working hours with 12 hours shifts for four consecutive days and one day of rest, 

this causes a high turnover of between 15 to 18% per year. To alleviate this situation many 

companies, organize their own internal training programs, in some cases they rely on public or 

private institutions that train young people, with whom they can design specific programs for 

companies, including: Intecap, Kinal Foundation and Universidades del Valle, Galileo, Mariano Galvez, 

Rafael Landivar and San Carlos of Guatemala.  

SUBHEADINGS  DESCRIPTION 

390120 Polyethylene of density greater than or equal to 0.94 

390210 Polypropylene 

390330 Acrylonitrilebutadienostyrene (ABS) copolymers 

390421 Other polyvinyl chloride, unplasticized 

390740 Polycarbonates 

391729 Rigid pipes of other plastics 

391733 Other not reinforced or combined pipes with other materials, 

with accessories 

391910 Plastic plates, sheets, tapes, strips and other flat forms in rolls of 

width not exceeding 20 cm 

392020 Other propylene polymers, non-cellular and unreinforced plastic 

plates, sheets, strips and sheets  

392043 Other non-cellular and unreinforced plastic plates, foils, strips 

and sheets of vinyl chloride polymers with a plasticizer content 

of 6% or more  

in weight 

392321 Sacks, sachets and necks of ethylene polymers 
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Competitiveness factors 

 

Advantages: Stable electricity and affordable costs in urban centers, private capital invested in 

recent machinery, developing internal training programs in companies, retention of employees at 

management level, companies with some international certifications, preferential access for trade 

because of agreements and commercial treaties. 

Disadvantages: Slowness in customs processes and in ports, poor condition of the road network 

increasing time and costs, problems with the quality of electricity  in non-urban areas, requiring 

additional investment to adapt production lines for plastic components for the electronics industry, 

high costs in molds and physical conditioning in plants according to industry standards, difficulty in 

finding trained personnel in specific areas of manufacturing and quality management, no local 

regulations for plastic inputs of electronics, no sectorial programs for recycling. Companies state 

that they do not enjoy special incentives and in the ZDEEPs outside urban areas there is concern 

about electricity and availability of human talent, the need to obtain additional certifications required 

by the electronics industry and target markets, some of the products analyzed are excluded from 

commercial agreements, for example, Colombia, which limits the options for obtaining raw material 

and exporting.  

Value chain  

 

The competitiveness of the product at the end of the chain, in this case the electronic equipment, 

depends on the efficiency in each of the activities that are intertwined throughout the chain. It is 

important to ensure the quality standards, costs and delivery times that benefit the market share of 

the final good.  

After the analysis of the plastics subsector in Guatemala, conclusions are reached regarding the 

possibility of supplying plastic components for the electronics industry: 

• Due to the conditions required for the production of inputs for electronic equipment, no 

companies have yet been identified that could immediately produce components for this 

industry.  There is consent of the companies, but they state that it would be necessary to 

invest in machinery and facilities, as well as obtaining certifications and training personnel in 

new lines.  

• To make the necessary investments, businessmen require certainty with medium and long-

term contracts that guarantee high volumes to guarantee investment, they are more inclined 

towards a joint venture figure, for example, to purchase molds, machinery and/or supplies 

of special raw materials, resins.  

• The companies do not have the certifications required by the electronics industry, which 

would take some time (varies depending on the certification and conditions of the company) 

and money, which again they point out they would assume only if they are certain of 

contracts for the production of inputs for electronic equipment.  

• This process would also require identifying suppliers of resins and other specialized inputs 

for the production of components for electronics.  
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• There are factors of competitiveness external to the company that indicate the keys to being 

a competitive supplier for that industry: Logistics costs, good state of road, rail and ports 

infrastructure, agile customs processes, cost / quality of electricity and cost of labor.  

 

 

 

• They point to the need for incentives for developing the sector, beyond tax incentives, other 

incentives for international trade, such as employee training, investment in new technologies 

and others allowed by the World Trade Organization.  

• The entrepreneurs interviewed pointed out that the most favorable business model would 

be to establish a multinational electronics company, to produce locally to save logistical 

costs to be competitive in the initial stage.  

 

Plastics manufacturing business ecosystem in Guatemala 

 

 

Our own research. 

 

 

Metalworking manufacturing in Guatemala  
 

The metalworking sector is very broad, it is responsible for transforming the raw material of iron 

and other minerals into machinery, inputs and semi-finished products for a wide variety of economic 
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activities, including automobile manufacturing, agriculture, construction, electronic equipment, 

among others.  

 Chapters 72 to 89 of the Harmonized System were considered for the analysis of the subsector. 

The study is focused on chapter 72 to 83 because the others are considered in the study of 

manufacture of electronic equipment in Guatemala. These chapters include metallic raw materials, 

parts, metal and machined parts, tools, machinery, vehicles, aircraft and ships, it includes 317 tariff 

items (classification to 4 digits) which are then subdivided into 1,432 subheadings. With this 

information, subheadings were grouped by heading26to make the analysis of foreign trade in the areas 

that showed movement in the last five years.  

In Guatemala the metalworking sector focuses mainly on the manufacture of sheets, tubes, rebar, 

profiles, wires, nails, staples, meshes, metal structures, poles, shelves, counters, metal curtains, cold 

rooms, showcases, refrigerated counters, domestic and industrial stoves, magnetic starters, lamps, 

zinc batteries and poles.  

Most companies are focused on the domestic market, followed by exports to Central America, 

particularly to El Salvador and Honduras, according to information from the trade unions, some 

companies have entered markets in the Caribbean, South America, the United States and Mexico. 

According to SIECA's data for 2020, the metalworking subsector exported US$363,560 representing 

10% of the total exports of the country, imports were US$876,569.76, which is 5.4% of total imports.  

According to interviews with representatives of trade unions and entrepreneurs, it is estimated that 

there are about 50 companies that are engaged in metal-mechanical manufacturing in the different 

segments that compose it, not all are guild members. The trade union organization is composed of 

two independent organizations, nonspecific to the metalworking sector, the first is the Metallurgy 

Industries Guild of the Chamber of Industry (18 companies) and the Commission of Miscellaneous 

Manufacturing of AGEXPORT (6 of the metalworking subsector). The Chamber of Industry Guild 

is linked to the Central American Association of Manufacturers of Iron, Steel, and their Derivatives 

(ACEFAD).  

The size of companies varies, from small (15 employees) to large (500 employees), there is no 

detailed record of these companies, which makes it difficult to know how many companies exist and 

their size characteristics (employees and sales). In some segments they use temporary work in high 

times (Easter and New Year) to meet the temporary demand.  

Employers indicate that they have some difficulty in identifying technicians in metalworking and/or 

that they do not respond to the needs that companies require, therefore, they finish training their 

staff in specific processes according to their business direction. The technical and professional 

training institutions for the sector coincide with those that train the plastics subsector: Intecap, 

Kinal, Universidades del Valle, Galileo, Mariano Galvez, Rafael Landivar and San Carlos of Guatemala, 

who have the openness to design specific programs for industries.  

 
26 The detailed analysis of subheadings, competitiveness factors and business ecosystem is part of the complete 

study of Plastics Manufacturing in Guatemala, developed by CEO/USAID. The study was shared with 

MINECO/Pronacom, Minex, Guatemala Doesn’t/Agexport, Chamber of Industry and the Municipality of 

Guatemala, who have it available. 
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Competitiveness factors 

 

Advantages: The advantages are the same as for the manufacture of plastics in terms of stability 

and competitive costs of electricity in urban sectors, private investment in updated machinery for 

production, companies develop their own programs for training human talent, and advantages in 

commercial agreements mainly with Mexico and the United States.  

 

 

Disadvantages: The country is not a producer of raw materials, so it is vulnerable because it has 

to import to produce, and it is directly affected by situations such as the shortage of materials due 

to the Covid-19 pandemic or other geopolitical issues or large demands of other markets, high 

logistics costs for import and export of products, slow customs process, poor state of the road and 

ports infrastructure, problems with the electricity supply in non-urban areas. To serve the electronic 

sector it requires making investments in production lines, obtain certifications, train human talent, 

etc. The main export market so far is Central America, with which there is a strict rule of origin 

that can limit access to preferential tariffs.  

Value chain 

 

After the analysis process for the metalworking subsector to be a supplier to the electronics 

industry, the following elements are considered:  

• The metalworking sector is not fully developed in the country, there are some companies 

that are dedicated to some of the links in the value chain, but not all links are there, some 

companies are willing to consider becoming suppliers to the electronics industry depending 

on the volume of the business demand to invest in suitable machinery and train human talent.  

• Businessmen require certainty to venture into supplying the electronic sector, which can be 

through contracts and large volumes of purchases of components.  

• There are currently no companies with the installed capacity and certifications necessary to 

be immediate suppliers for the electronics industry.  

• It is necessary to improve competitiveness factors to have competitive costs to provide 

inputs to the electronics industry, including electricity, human talent, logistics, port 

efficiency, road infrastructure.  

• The country does not produce raw materials, it depends entirely on external supply to 

manufacture metal components, which makes it vulnerable according to the international 

availability of inputs and associated costs.  
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Metalworking Subsector Business ecosystem 

  
Our own research.  

Packaging manufacturing in Guatemala 
 

It is a broad sector that includes plastics, paper, cardboard, and graphic arts products, including 

labels for their description and instruction manuals for the use of electronic equipment. For the 

study, 10 tariff subheadings that can be linked to the electronics manufacturing value chain were 

considered. They were distributed in the Harmonized System chapters 39 (plastics and 

manufacturers), 40 (rubber and manufacturers), 44 (wood and manufacturers), 48 (paper, cardboard, 

and manufacturers) and 49 (editorial products for the press and other graphic industries).  

According to a specialized study of the sector (Smithers Pira and all4pack) it is estimated that by 

2023 the value of the packaging industry worldwide will reach US$ 1 billion, Central America had a 

15.2% participation in 2018. According to figures for SIECA for Guatemala, in 2020 the paper, 

cardboard and printed material subsector exported US$ 220,253.20, and the total imports was US$ 

531,926 which is 3.28% of the total imports of the country. Production is mainly for the local market, 

exports are mainly for Central America, specifically El Salvador, Honduras, and Nicaragua.  

According to an interview with businessman in the sector, who comments that as a Graphic Arts 

Guild they hired a study with Central American Business Strategy (CABI) that indicates that they 

generate 10,700 formal jobs and represent 1.04% of the GDP of Guatemala.  

According to data obtained in Guatemala there is a small production of all types of packaging 

(cardboard, plastic, and paper), there are two companies working with expanded polystyrene, their 

production is almost exclusively for the construction sector, there are two companies that produce 

pallets and supply the domestic industry mainly under the leasing model.  As for prints there are 

companies that make high quality works, catalogs, and manuals.  

There is no specific trade union association for the packaging sector, as it deals with different 

products, some companies become part of a union or association where they consider more related, 

the Commission of Miscellaneous Manufacturing of AGEXPORT and the Graphic Arts and Plastics 

Guild of the Chamber of Industry.  According to representatives of trade unions and entrepreneurs, 

the companies are small, with less than 25 employees and very little capacity for export.  With the 
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exception of some members of AGEXPORT that have between 75 and 300 employees and do 

export to Central America, mainly, among the largest ones are the companies that produce 

expanded polystyrene, cardboard, and pallets.  

Regarding the human talent required, they state that they are supported by public and private 

institutions that offer training in the operational, technical, and professional area. They do not have 

a specific link or agreement with the academia to develop this sector.  

Competitiveness factors 
 

Advantages: Affordable electricity costs in urban areas and industrial facilities, the current 

machinery has great capabilities for traditional printing, there is opportunity to upgrade printing 

technology, there is human talent that responds to current industry needs, work is currently being 

done to reach an agreement with INTECAP for the area of graphic arts.   

Disadvantages: Dependence on imported raw materials, high logistics costs that reduce 

competitiveness, deterioration of the road network represents cost overruns for longer times, in  

 

some cases they must have electricity generating plants to alleviate the deficiencies of the electrical 

system in some areas, offset equipment requires to be renewed approximately every 4 years to be 

updated, there are no sectoral programs for the development of this industry. Since Guatemala is 

mainly an importer of raw materials, it must be careful in complying with the rules of origin in trade 

agreements so as not to fall into non-compliance.  

Value chain 
 

Derived from the analysis to consider the packaging subsector as a supplier of the supply chain of 

the electronics industry, the following considerations are taken:  

• In Guatemala only some types of packaging are made, the most developed area is the printing 

of labels and manuals with a larger number of companies, although very few have experience 

exporting and in cases when they export it is mainly to Central America.  

• To venture into the supply of the electronics industry requires investing in raw materials 

and specialized machinery, as well as training human talent.  

• To be competitive, the costs of any manufacturing must be improved, including logistics 

costs, labor, and electricity.  

• Trade agreements provide tariff preferences for this sector, which can be leveraged to 

increase competitiveness.  

• The packaging industry does not have special certifications for the electronics sector, 

entrepreneurs recognize that they should start by knowing what the necessary certifications 

are.  

• In order to meet the specific requirements of the electronics industry, it is likely that they 

will have to look for new suppliers of materials, molds and patterns other than those 

currently used, the businessmen show willingness to participate as suppliers and consider 

that if the electronics company is established in Guatemala, it would give them better 

competitive advantages than if they had to export, since it is an industry that handles a lot 

of volume and  sometimes this is not competitive in terms of logistics.   
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Packaging Subsector Business ecosystem 

     
                                                                   Our own research. 
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