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RINGKASAN

FHADEL MUHAMAD AFEBRI. Pengembangan Konsep Ekonomi Sirkular untuk
Meningkatkan Keberlanjutan Agroindustri Berbasis Salak. Dibimbing oleh
SUPRIHATIN dan SUGIARTO.

Buah salak (Salacca edulis Reinw) merupakan buah tropis khas Indonesia
dengan kulit bersisik yang kaya akan antioksidan, senyawa fenolik, vitamin, dan
mineral. Produksi salak nasional tergolong tinggi dan menempatkannya sebagai
salah satu komoditas buah utama di Indonesia. Kabupaten Sleman dan Kabupaten
Magelang memiliki kontribusi signifikan melalui luas lahan yang besar dan tingkat
produksi yang tinggi. Kondisi ini mendorong berkembangnya sektor Usaha Mikro,
Kecil, dan Menengah (UMKM) pengolahan salak. Tingginya produksi terutama
saat panen raya juga memicu terjadinya kelebihan hasil panen yang tidak terserap
pasar sehingga berpotensi menjadi limbah organik. Seiring dengan perkembangan
industri pengolahan salak, muncul pula tantangan terkait dampak lingkungan yang
berasal dari penggunaan bahan baku dan energi, yang menghasilkan limbah padat
dan limbah cair pada berbagai tahapan proses mulai dari persiapan bahan baku
hingga distribusi. Oleh karena itu, diperlukan pengelolaan bahan, energi, dan
limbah yang lebih baik untuk menekan dampak lingkungan melalui pengembangan
konsep ekonomi sirkular.

Penelitian ini bertujuan untuk mengidentifikasi tahapan proses agroindustri
salak (budidaya hingga pengolahan), mengevaluasi dampak lingkungan yang
dihasilkan pada setiap tahapan proses, menganalisis permasalahan serta potensi
pemanfaatan limbah, dan merumuskan strategi penerapan ekonomi sirkular
berbasis kerangka 9R dengan mempertimbangkan aspek ekonomi, lingkungan, dan
sosial. Fokus penelitian diarahkan pada UMKM pengolahan keripik, manisan, dan
dodol salak di Kabupaten Sleman dan Kabupaten Magelang.

Metode penelitian meliputi pengumpulan data primer melalui observasi
lapangan dan wawancara dengan pelaku UMKM serta petani salak, serta data
sekunder dari literatur dan dokumen pendukung. Analisis aliran material, air, dan
energi dilakukan pada setiap tahapan produksi. Dampak lingkungan pada proses
pengolahan produk juga dievaluasi menggunakan pendekatan Life Cycle
Assessment (LCA) dengan batasan sistem Cradle-to-Gate dan unit fungsi 1 kg
produk olahan salak. Alternatif penerapan ekonomi sirkular dikembangkan
berdasarkan prinsip 9R, kemudian dianalisis kelayakannya dari aspek ekonomi
menggunakan indikator kelayakan usaha serta ditinjau secara kualitatif dari aspek
sosial dan lingkungan.

Berdasarkan unit fungsional 1 kg produk, hasil penilaian siklus hidup
menunjukkan bahwa keripik salak memiliki total dampak lingkungan tertinggi
sebesar 5,39 x 10° kg CO2:-eq dengan dominasi Eutrophication Potential (EP)
sebesar 72,13% yang terutama dipicu oleh penggunaan minyak goreng. Manisan
salak menghasilkan total dampak 3,08 x 10! kg CO2-eq dengan kontribusi terbesar
pada Global Warming Potential (GWP) sebesar 37,80% dan Acidification Potential
(AP) sebesar 36,68% yang berasal dari penggunaan gula sebagai bahan baku utama.
Dodol salak menunjukkan total dampak 7,10 x 10" kg CO.-eq, dengan
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Acidification Potential (AP) sebagai dampak paling dominan sebesar 60,17% yang
dipicu oleh penggunaan gula.

Penerapan konsep ekonomi sirkular pada agroindustri salak mencakup
seluruh rantai produksi mulai dari tahap budidaya hingga pengolahan produk,
dengan memanfaatkan berbagai jenis limbah padat dan cair yang dihasilkan.
Berdasarkan analisis tingkat sirkularitas dan kelayakan implementasi, strategi
repurpose (R7) menjadi prioritas utama karena memberikan manfaat ekonomi,
lingkungan, dan sosial paling signifikan melalui penciptaan produk inovatif bernilai
jual dan pengurangan timbulan limbah, diikuti oleh reduce (R2) melalui efisiensi
penggunaan air dan bahan baku, serta recycle (R8) sebagai pendukung. Secara
keseluruhan, penerapan ekonomi sirkular pada agroindustri salak berpotensi
meningkatkan keberlanjutan sistem produksi dengan menekan dampak lingkungan,
memperkuat ekonomi lokal, dan mendorong pemberdayaan masyarakat.

Kata kunci : agroindustri salak, analisis dampak lingkungan, ekonomi sirkular
keberlanjutan lingkungan
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SUMMARY

FHADEL MUHAMAD AFEBRI. Development of a Circular Economy Concept to
Enhance the Sustainability of Salak-Based Agroindustry. Supervised by
SUPRIHATIN and SUGIARTO.

Salak (Salacca edulis Reinw) is a tropical fruit native to Indonesia,
characterized by its scaly skin and rich content of antioxidants, phenolic compounds,
vitamins, and minerals. National salak production is relatively high, positioning it
as one of Indonesia’s major fruit commodities, with Sleman Regency and Magelang
Regency contributing significantly due to their extensive cultivation areas and high
production /evels. This condition has stimulated the growth of Micro, Small, and
Medium Enterprises (MSMEs) engaged in salak processing. However, high
production volumes, particularly during peak harvest seasons, often lead to surplus
yields that are not fully absorbed by the market and subsequently become organic
waste. Alongside the expansion of salak processing industries, environmental
challenges have emerged, mainly due to the intensive use of raw materials and
energy, which generates solid and liquid waste at various stages of production, from
raw material preparation to distribution. Therefore, improved management of
materials, energy, and waste is required to mitigate environmental impacts through
the development of a circular economy concept.

This study aims to identify the stages of the salak agroindustry process from
cultivation and transportation to processing; to evaluate the environmental impacts
generated at each stage; to analyze existing problems and the potential utilization
of by-products; and to formulate circular economy implementation strategies based
on the 9R framework while considering economic, environmental, and social
aspects. The research focuses on MSMEs producing salak chips, candied salak, and
salak dodol in Sleman and Magelang Regencies.

The research methodology involved the collection of primary data through
field observations and interviews with MSME actors and salak farmers, as well as
secondary data from the literature and supporting documents. Material, water, and
energy flow analyses were conducted at each production stage. Environmental
impacts associated with product processing were evaluated using the Life Cycle
Assessment (LCA) approach with a cradle-to-gate system boundary and a
functional unit of 1 kg of processed salak products. Circular economy alternatives
were developed based on the 9R principles and subsequently assessed for economic
feasibility using business feasibility indicators, along with qualitative evaluations
of social and environmental aspects.

The impact assessment results indicate that the production stage is the main
contributor to environmental impacts across all salak processed products compared
to the cultivation and transportation stages. Based on a functional unit of 1 kg of
product, the life cycle assessment results indicate that salak chips generate total
environmental impacts of 5.39 x 10° kg CO:-eq, with Eutrophication Potential
(72.13%) identified as the main hotspot, predominantly driven by the use of cooking
o0il; candied salak results in total impacts of 3.08 x 10! kg CO2-eq, with hotspots in
G@WP (37.80%) and AP (36.68%), mainly attributable to sugar as the primary raw
material; meanwhile, salak dodol exhibits total environmental impacts
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of 7.10 x 10" kg CO.-eq, where Acidification Potential (60.17%) is the most
dominant impact category due to the use of sugar.

The implementation of a circular economy concept in the salak agroindustry
encompasses the entire production chain, from cultivation to product processing, by
utilizing various types of generated solid and liquid waste. Based on the analysis of
circularity levels and implementation feasibility, the repurpose strategy (R7) was
identified as the top priority, as it provides the most significant economic,
environmental, and social benefits through the development of innovative, value-
added products and waste reduction. This is followed by the reduce strategy (R2)
through improved efficiency in water and raw material use, with recycle (RS)
serving as a supporting strategy. Overall, the adoption of circular economy practices
in the salak agroindustry has strong potential to enhance production system
sustainability by reducing environmental impacts, strengthening the local economy,
and promoting community empowerment.

Keywords: salak agroindustry, circular economy, environmental impact assessment,
environmental sustainability
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