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Executive Summary 
This paper presents a comprehensive SWOT analysis of the Peruvian alpaca industry, specifically the apparel and textile supply chain. Peru, an emerging country is renowned for its rich biodiversity and cultural heritage. It is known to be the largest producer of alpaca wool, a luxurious fiber recognized for its high quality and sustainable practices. Through firsthand observations from visiting alpaca factories and farms in Peru, this paper identifies the industry’s strengths. The Peruvian alpaca industry boasts its vertically integrated supply chain, government support and commitment to sustainable practices. However, challenges such as poor conditions for alpaca farmers, logistical issues and limited global recognition persist. Therefore, there are opportunities for growth concerning product diversification, infrastructure improvements, and tapping into new markets. Lastly, there are potential threats, such as climate change and the socio-economic conditions of farmers that are examined. By leveraging its strengths, addressing weaknesses, capitalizing opportunities and mitigating threats, the Peruvian alpaca industry can enhance its market reach.  



Background 
Peru is nestled on the West coast of South America is an emerging economy with a dependence on commodity exports. Peru currently houses over 70% of the planet’s biodiversity which includes ecosystems from the Pacific Ocean, Amazon rainforest, Sechura desert, and Andean mountains (Biodiversity, 2019). Many tourists set to travel to visit the archeological sites from ancient civilizations and explore its rich culture. While Peru is happy to share and acknowledge its country, there is an underlying mission to protect the biodiversity and natural resources. Therefore, Peru has a strong commitment of sustainable practices and restoring cultural tradition with public and private sectors.  
One of the sectors that have struggled with sustainability in recent years is the apparel and textile industry. More apparel companies are focusing on less carbon emissions, water usage, and recyclable materials and products. Peru has an exemplary model to follow with its vertically integrated supply chain and sustainable practices. Its various ecosystems suggest a great environment for vast agriculture and livestock. Specifically, Peru specializes in the production of natural fibers such as cotton and alpaca. 70% of the world’s alpaca live in Peru, making it the largest producer of alpaca wool. Centuries to date, alpaca wool was known as “fiber of the gods” and was reserved for royalty to wear (Chavez, 2020). During Incan times, alpaca was used as a currency to gift their most appreciated officials and warriors. Alpaca to this day is known as luxury product that sells between 300-700 Peruvian soles. Alpaca consumers are paying for a high-quality product that was made sustainably and the production is rooted in Peruvian tradition. 
From the beginning of the alpaca industry, begins with the farming and breeding of the alpaca. Taking it back to 1922 when Frank W. Michell traveled to Peru in search of chinchillas for their soft and smooth fibers. Instead, he was greeted by alpacas and was amazed by its fibers that also had soft properties as well as hypoallergenic, warm, and lighter in comparison to other wool. Most importantly, Michell discovered that alpaca is the finest fiber in the world. These characteristics of alpaca wool allow them to survive in many climates of cold and warm weather. Their diets consist of grass and hay, specifically ichu which is a long grain grass that grows at higher altitudes. When feeding alpacas are gentle with picking the grass without damaging the regrowth of it for the next season. The better quality the grass and diet, the better the fur will come out. 
Alpaca breeders to this day are in highlands of the Andean mountains up to 4,500 meters above sea level such as Puno, Arequipa, and Cusco (Wurzinger & Gutierrez, 2022). Alpaca farming occurs in a community structure with members sharing both in animal and crop work. Many farmers also breed other livestock including llama. Alpaca wool is still favored over llama because they produce more fleece with greater value of quality, softness, and fineness. 
Farm to Fabric 
There are two types of alpacas: huacaya and suri which differ in thickness of fibers of hair. 85% of the alpaca population are huacaya alpacas. For the shearing process is done annually during the wet season between the months of September through May. During these months are known to be the warmest weather, therefore shearing is crucial to keep alpacas from overheating. Generation from generations recognize when it is time to shear based on Shearing day as an educational day for kids to take a day off from school and learn to maintain tradition and gather with family. Alpacas must be of the ripe of age of two years old to be sheared and their life expectancy is up to 15 years. One alpaca shearing takes up to twenty seconds by machine and bagged per individual animal tag name, date of birth, and shearing date. The most sought-after quality of fur is highest quality of fiber known as baby alpaca. The finest fiber is located on the back, where it is left untouched, then to follow are the belly, neck, and legs. 
Once alpaca fleece is sheared, it is separated by color and then an accurate sorting follows based on the quality and grade of the raw fiber. The fiber will be sorted into grades ranging from 1 to 6. Next is a second sorting process based on length and uniformity of each fleece. After the raw fiber is taken to get washed and cleaned known as skirting to remove any dirt, debris, bugs, etc. After this stage depending on the client, alpaca manufacturer can sell the raw fiber for commercial use. The other option is to process alpaca fiber into finished products which begins with carding. Carding separates the fiber horizontally in a uniform direction then the fiber is spun into individual bobbins into yarn in a cone shape. Once the yarn is formed, the wool is washed to remove any impurities and strengthens the fiber. 
Once the wool is washed and air dried, it is ready to be dyed if not kept in its natural state of color. Alpacas consist of twenty-four natural colors from ivory to black. The colors of the fleece do not differ in quality but in demand. The market favors white huacaya fleece because it is easier to dye. There is a shortage of white huacaya where breeding initiatives are placed to priorities the recovery and preservation of white fleece alpacas (Wurzinger & Gutierrez, 2022). 
After the yarn is chosen to be dyed or kept its natural color, it can then be woven or knitted by hand or machine. Most alpaca fiber content is rarely 100% alpaca instead there are blends with polyester, silk, and cotton. The most popular finished goods made from alpaca wool are sweaters, socks, scarfs. The alpaca Peruvian textiles are known for their high quality and commitment to sustainability and is favored by global markets (Editorial, 2021). 
The purpose of this paper is to evaluate the Peruvian alpaca industry through a comprehensive SWOT analysis, focusing on its apparel and textile supply chain. After traveling to Peru and visiting various factories and farms, I gained firsthand insights into the unique characteristics and challenges of the alpaca industry. This analysis provides a detailed understanding of the strengths, weaknesses, opportunities, and threats facing the Peruvian alpaca sector. By assessing the current state of the industry, the paper seeks to identify key areas for improvement and potential strategies for sustainable growth and increased global competitiveness. Additionally, this paper explores strategies for breaking into the American market. The goal is to provide actionable recommendations that will help the Peruvian alpaca industry expand its market reach. 


Strengths
The Peruvian alpaca industry is renowned for its high-quality fiber and significant cultural and economic contributions. To the extent that throughout the alpaca industry the Peruvian government involvement is very present. Policies, funding, and programs are motivated by improving the production, quality control, and market access. 
One of Peru’s alpaca industry great strengths is how they have a vertically integrated supply chain from raw materials to final product. Most apparel and textile industries involve several different countries that design, produce, and manufacture materials to create one garment. It is very rare for one country to control the flow of goods from point of production to point of consumption. This allows speed to market due to entire lifecycle of manufacturing in same country. Many alpaca manufacturers are in Arequipa, Peru with local retailers that sell the finished products in Arequipa as well as many other locations in Peru and beyond. 
Another strength of the Peruvian alpaca industry and economy are the Free Trade Free Trade and Peru Good Practices (FTPGP) (Editorial, 2021). Started by Promotion of Peru Exports Tourism also known as PromPeru that prioritizes the internalization of Peru’s image, tourist attraction and products and services. Since 2009, there are no tariffs on market access for all textile and apparel products. 37 Peruvian organizations have valid certification of FTPGP, 32 are from the garment industry sector (Editorial, 2021). Wurzinger & Gutierrez (2022) reported that 90% of alpaca fiber is destined for the export market. There is a strong international demand for alpaca products, particularly in the luxury fashion market. The main countries for alpaca exports are Italy, China, South Korea, and Taiwan. Those are just few of many countries that are benefiting from the free trade practices of Peru. 
PromPeru has also included the concept of sustainable culture within the Free Trade Free Trade and Peru Good Practices. For example, third party verification process is implemented where companies must undergo an evaluation process that is audited by a third party (Editorial, 2021). Other sustainable practices hold the same auditing process once a year with an unannounced visit to verify and maintain sustainable practices. Thus, third party audits demonstrate transparency and respect in trade for the Peruvian alpaca industry. 
In addition to upholding sustainability certifications from production of alpaca goods, many manufacturers also support local artisans and weavers. Many products are made from Quechua women through handmade products made in small batches. As Wurzinger and Gutierrez (2022) reported the other 10% of alpaca fiber is for the national market and used for handicrafts. Many manufactures supply local artisans with alpaca wool and the Quechua women begin to turn the wool into fiber. The Quechuan weavers resort to textile traditions with natural dyeing processes and nonpolluting techniques with local Peruvian flora. Some products include handbags, purses, scarves, hats, gloves, coin purses, totes, etc. This also provide Quechuan women jobs and reliable source of income to sell their craft passed down by generations. 

Weakness
Despite its many strengths, the Peruvian alpaca industry faces several challenges and weaknesses that need to be addressed for sustained growth and development. One of them being the poor conditions and treatment for alpaca farmers and breeders as the backbone of the industry. Bossi (2023) stated that the farmers living wages are 15 Peruvian soles per kilo of fiber ($4 USD). Industry wide, 45% of alpaca producers are between poor and extremely poor socio-economic condition (Wurzinger & Gutierrez, 2022). They often endure harsh living conditions, inadequate food, marginal shelter, and insufficient medical care (Purdy, 2013). 
Many alpaca farms are in remote and inaccessible areas. So, there are infrastructure and logistic issues are also present notable weaknesses. The lack of modern infrastructure and financial support for any improvements and operational costs. For example, many farmers have insufficient funds for proper fencing to separate alpacas and llama. This results in mixing of species known as guanaco, which impacts breeding and fiber quality. Some animals may not be able to be shorn every year because of short fleece length or from cross bred (Purdy, 2013). There is also limited access to technology and innovation within the Peruvian alpaca industry. Many farmers continue to use traditional farming practices without modern techniques that could enhance productivity and fiber quality. The lack of use of identification tags to monitor low fertility and evaluation of production records is critical to improving reproductive success farms (Purdy, 2013). With better funding for fencing the better quality of wool and meat will contribute to the income for farm families. 
Lastly, the alpaca industry is still not as well-known as other fiber knits. There is a limited market access and branding efforts that hinder the industry’s growth potential. The average person is not familiar with the alpaca fiber, instead cashmere is more recognizable wool. While Peru has established a strong brand for alpaca products, there is a need for greater international marketing efforts to enhance brand recognition. Addressing these weaknesses requires a coordinated approach involving government support, industry stakeholders and international partnerships to help invest in more infrastructure, technology, and sustainable practices. 

Opportunities
The Peruvian alpaca industry has substantial opportunities for growth and development. Government and institutional support can also play a significant role. An opportunity would be seeking government subsidies and grants for infrastructure improvements that can enhance the industry’s efficiency. One of the infrastructure improvements would go towards better fencing which would prevent crossbreeding. This would allow separation amongst the different species of camelids as well as proper female to male breeding ratio. Also, investing in information technology and electricity to help supply the farmers with modern technology. Pacomarca Sustainable Alpaca Network have campaigned the building of suitable ecological accommodation known as Herdsman’s cottage for alpaca farmers. This includes heating, running water, sewage, solar energy, plant nursery and installation. Herdsman’s cottage is only awarded to the first prize winner of the farmer with highest production of white fiber from huacayo alpaca. However, this should not be limited to contest winner but should be provided with government and stakeholder funding. This will impact how younger generations feel about farming culture, as there is a trend for them to leave the highlands in favor of city life, where they seek to attend college or get a job. The stronger and better the infrastructure the more of an incentive to keep farming going to pass along to younger generations (Bossi, 2023). 
One significant opportunity is product diversification. During the pandemic, many alpaca manufacturers and retailers witnessed a surge of sales within alpaca yarn to make hand crafts and hand knitted goods while stay at home order in place. By developing innovative products, such as alpaca-based home textiles, fashion accessories and alpaca-blend materials, the industry can appeal to a broader audience and new market segments. Creating a competition to encourage and challenge global artists to submit a handmade garment using alpaca yarn. Leading by example is Art Atlas that have been carrying out the competition and will supply participants with materials to create designs of knitting or crochet products. Winners of the competition will earn a money reward and trip to Peru to be able to understand and witness the source of her materials. Such a competition could attract a diverse range of designers, all eager to showcase their creativity with a luxurious and sustainable fiber. This initiative would not only promote alpaca yarn but also celebrate the rich cultural heritage and craftsmanship of Peruvian artisans. 
As mentioned before the alpaca industry is thriving in the international luxury market. Sustainability is a huge buzz word used by many fashion companies and brands with many consumers concerned with their social, environmental, and economic impact. Promoting the eco-friendly and sustainable aspects of alpaca farming, such as low environmental impact and biodegradable fiber, can attract environmentally conscious consumers. 
Another possible market is the high-end performance and activewear, as alpaca fiber’s water resistant, breathable and yields great odor control (Gage, 2023). These qualities are mostly found in performance wear but obtained through synthetic fabrics and fabric technology. With more research and testing there is a major opportunity for the alpaca industry to enter a new market. In addition, alpaca wool has a small micron size compared to other natural fibers which is best utilized for outdoor apparel. This allows a softer feel on the skin, which is also a great quality and could be advertised for that property. The general public’s perception of wool is an itchy feel, but alpaca is an exception. In fact, it is also hypoallergenic because it is free of lanolin which typically causes an allergic reaction (Gage, 2023). Overall, alpaca is very versatile product that has several potential markets to tap into by leveraging marketing and brand recognition can create new opportunities.  
Threats 
The Peruvian alpaca industry faces significant challenges related to climate vulnerability. Climate change and greenhouse effect are also causing problems in the Andes (Netto, 2023). Alpaca farming is predominantly situated in high-altitude regions, which are subject to extreme weather conditions such as frosts, droughts, and heavy rains. These harsh weather conditions can negatively impact alpaca health and the quality of the fiber they produce, posing a substantial risk to the livelihoods of farmers and the overall productivity of the industry. The industry must invest in climate resilience strategies, such as improving pasture management practices, to mitigate these climate crisis effects. 
Moreover, the socio-economic conditions of alpaca farmers that currently live in poverty, with limited access to resources, healthcare, and education. This situation can lead to a decline in the interest of younger generations in continuing alpaca farming as they seek better opportunities in urban areas. Without the infusion of new skilled farmers or infrastructure and technology poses a threat to the industry’s stability. 
One other primary threat facing the Peruvian alpaca industry is whether sustainability will continue to be prioritized as the market continues to grow. The current market is already requesting more alpaca fiber, but the production cannot be matched considering the number of breeders, land and infrastructure (Netto, 2023). As the demand for alpaca products increase, the industry risks a shift of focus from sustainable and ethical practices to maximizing production and profits. This could potentially lead to intensive farming practices that are demanding on breeders, cause environmental harm, and compromise the well being of alpacas. It is important to maintain a balance between scaling up production and preserving traditional practices. Optimistically, the alpaca industry appreciates Peruvian textile tradition and hopefully tending to mass market will not change their values. 
Conclusion
The Peruvian alpaca industry stands at a pivotal moment, blending rich historical tradition with the potential for significant global expansion. This industry not only contributes to the national economy but also embodies sustainable practices deeply rooted in Peruvian tradition. That is one of many strengths to name including its ability to offer a full package from raw materials to the final product. This allows for greater efficiency and speed to market. Government support through policies and programs enhancing production control alongside trade policies have also facilitated international market access and sustainable practices. The industry also supports local artisans, preserving traditional craftsmanship and providing economic opportunities to sheltered women.
Despite these strengths, the industry faces challenges with not prioritizing the livelihood and living conditions of alpaca farmers. There also logistical challenges present with inadequate infrastructure and limited access to modern technology. Alpaca wool lacks the global recognition and consumers are not able to recognize nor know its many benefits. These issues hinder productivity and fiber quality. There are substantial opportunities for growth where government subsidies and grants can improve infrastructure and technology. With the help of innovative marketing and stronger brand recognition, alpaca offers great potential. New markets such as high-end performance and active markets to promote the versatile and soft fabric different from traditional wool garments. 
The industry must also navigate significant threats from climate change in high altitude regions that impact alpaca health and fiber quality. Additionally, the socio-economic conditions of farmers pose a risk to the industry’s sustainability, as younger generations seek career opportunities elsewhere. Ensuring sustainability is maintained while the market grows with increased demand is another critical challenge. 
In conclusion, the Peruvian alpaca industry, with its mix of tradition and sustainability, is well capable to capitalize on global market opportunities. Alpaca fiber has bright future, and I am fortunate enough to work close with it through this study abroad opportunity. This paper provides actionable recommendations aiming at helping the Peruvian alpaca industry to expand its market reach and establish a strong presence in the global textile and apparel market. 
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