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RINGKASAN 
 

MURSITI. Strategi Kebijakan Pengembangan Sumber Daya Manusia Unggul 

Agroindustri Gula Tebu di Era Industri 4.0. Dibimbing oleh ILLAH SAILAH, 

MARIMIN, MUHAMMAD ROMLI, dan ALEX DENNI. 

 

Permasalahan SDM agroindustri gula tebu di pabrik gula saat ini disebabkan 

beberapa hal seperti tidak adanya standar kompetensi dan infrastruktur kompetensi 

lainnya, SDM yang tidak link and match dengan kebutuhan industri, perlunya 

penerapan artificial intelligence lebih luas di pabrik gula, rendahnya budaya 

industri di daerah Indonesia, serta kurangnya karyawan yang analitis, cerdas dan 

bersifat sosial. Hal ini menjadi perhatian pemerintah dalam upaya pengembangan 

SDM untuk mencapai swasembada gula. Berdasarkan permasalahan tersebut, telah 

diperoleh solusi konseptual berupa serangkaian kegiatan dalam mewujudkan 

transformasi sistem pengembangan SDM, telah teridentifikasi faktor-faktor yang 

terkait dengan SDM seperti ketersediaan tenaga kerja, kebutuhan tenaga kerja, 

kesenjangan tenaga kerja, penyerapan tenaga kerja, ketersediaan tenaga kerja 

terampil, produktivitas kerja, output potensial tenaga kerja dalam bentuk diagram 

lingkar sebab dan akibat, serta kemudahan pemahaman sistem pengembangan SDM 

dalam bentuk diagram kotak hitam yang terdiri dari faktor input-proses-output baik 

yang yang dikehendaki dan tidak dikehendaki. 

Tebu merupakan salah satu komoditas perkebunan yang mempunyai peran 

strategis dalam perekonomian Indonesia. Data statistik dalam 5 tahun terakhir 

(2018–2022), rata-rata jumlah produksi gula sebesar 2.208.000 ton/tahun, 

produktivitas rata-rata tebu sebesar 67,88 ton/ha masih jauh lebih rendah dari rata-

rata produktivitas tebu dunia sebesar 100 ton/ha. Di masa mendatang, pemerintah 

berupaya agar Indonesia dapat mencapai swasembada gula. Salah satu strategi 

untuk meningkatkan daya saing pabrik gula adalah adanya dukungan sumber daya 

manusia unggul yang memadai. Secara umum, modernisasi industri gula di 

Indonesia berjalan cukup lambat diakibatkan mesin pabrik tua yang mayoritas 

masih digunakan pabrik gula. Hal ini dapat diperbaiki dengan memanfaatkan 

teknologi untuk membangun industri gula. Pertanian 4.0 ditandai dengan 

penggunaan mesin-mesin otomatisasi yang terintegrasi dengan jaringan internet. 

Tantangan SDM di era Industri 4.0 mengakibatkan peran manusia digantikan oleh 

teknologi seperti robot, artificial intelligent dan sistem canggih sehingga pemangku 

kepentingan diharapkan mengembangkan SDM yang mampu mengawal teknologi 

4.0. Penelitian ini berfokus pada SDM yang merupakan aset penting di era Industri 

4.0 untuk mengawal perubahan teknologi yang cepat serta juga diharapkan 

memberikan output signifikan terhadap organisasi. Tujuan penelitian ini adalah (1) 

Menganalisis situasi SDM agroindustri gula tebu di era Industri 4.0; (2) 

Mengevaluasi teknologi gula tebu, merancang pemetaan kompetensi, standar dan 

kualifikasi kompetensi kerja SDM agroindustri gula tebu; dan (3) Merancang 

strategi kebijakan pengembangan SDM agroindustri gula tebu di era Industri 4.0. 

Analisis situasi SDM agroindustri gula tebu menggambarkan permasalahan 

SDM yang sedang terjadi di era industri 4.0 dituangkan dalam bentuk rich picture 

dan mendefinisikan akar permasalahan dalam pengembangan SDM. Selanjutnya, 

telah dilakukan evaluasi terhadap teknologi produksi dengan dengan menggunakan 

dua metode yaitu pengambilan keputusan non-numerik multi expert multi criteria 
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dan pengambilan keputusan numerik. Kedua metode menghasilkan keputusan yang 

sama yaitu bagian tebang-muat-angkut menjadi prioritas yang memerlukan 

teknologi baru. Selain analisis hasil evaluasi teknologi produksi gula, juga telah 

dilakukan analisis terhadap SKKNI bidang gula kristal rafinasi dengan hasil bahwa 

SKKNI tersebut telah mengidentifikasi unit kompetensi pada proses pemurnian 

sampai penyelesaian gula. Berdasarkan kedua analisis evaluasi teknologi dan 

SKKNI gula kristal rafinasi maka fokus pemetaan kompetensi gula tebu adalah 

pada bidang tebang-muat-angkut dan penggilingan. Objek penelitian dilakukan 

terhadap pabrik gula di Indonesia yang telah menerapkan teknologi 4.0. Hasil 

pemetaan kompetensi bidang tebang-muat-angkut dan penggilingan menghasilkan 

lima puluh tujuh unit kompetensi. Pemetaan kompetensi yang dihasilkan dapat 

dijadikan acuan untuk membentuk infastruktur kompetensi SDM agroindustri gula 

tebu. Proses verifikasi dan validasi juga telah dilakukan di pabrik gula tempat 

dimana dilakukan penelitian bersama pakar. 

Penelitian bidang sumber daya manusia agroindustri gula tebu termasuk 

jarang dilakukan padahal penting untuk keberlanjutan industri gula tebu. SDM 

menjadi salah satu penyebab terjadinya efisiensi pabrik gula belum optimal. Peran 

pemangku kepentingan sangat penting dalam hal ini. Diperlukan strategi kebijakan 

pengembangan SDM 4.0 agroindustri gula tebu sebagai rekomendasi guna 

mendukung terwujudnya sumber daya manusia unggul agroindustri gula tebu di era 

Industri 4.0 untuk mendukung pembangunan industri nasional 2035. Penelitian ini 

menggunakan metode soft system methodology dan scenario planning. Hasil 

penelitian telah mampu memetakan posisi pabrik gula tebu saat ini dalam bentuk 

empat kuadran. Berdasarkan kondisi tersebut, telah dihasilkan empat skenario SDM 

4.0, yaitu (1) SDM unggul menuju SDM 4.0; (2) SDM dasar menuju SDM 4.0; (3) 

SDM waspada menuju SDM 4.0; (4) SDM kritis menuju SDM 4.0. Adapun asumsi 

model yang digunakan yaitu SDM pelatih yang tersedia dan berkualitas baik, 

kurikulum yang efektif, infrastruktur yang memadai, adanya komitmen dan 

kesadaran akan pentingnya pelaksanaan pelatihan, tersedianya anggaran, sistem 

pertanian yang efektif, birokrasi kementerian yang ramping. Penelitian ini telah 

mengidentifikasi beberapa rekomendasi strategi kebijakan pengembangan SDM 

unggul pada agroindustri gula tebu sebanyak tiga belas (13) buah kebijakan yaitu: 

(1) Fasilitasi infrastruktur kompetensi; (2) Fasilitasi insentif berupa pendidikan dan 

pelatihan baik hard dan soft skills; (3) Fasilitasi pembekalan sertifikasi dan 

sertifikasi bagi tenaga kerja; (4) Fasilitasi super tax deduction untuk industri dalam 

rangka pengembangan pendidikan dan pelatihan; (5) Fasilitasi hibah penelitian 

untuk pengembangan industri gula; (6) Fasilitasi insentif bagi industri yang 

membangun pabrik gula di wilayah tertentu; (7) Kurikulum berbasis kompetensi; 

(8) Fasilitasi insentif untuk pabrik gula dalam mengadopsi teknologi gula tebu; (9) 

Penggunaan SDM lokal di sekitar industri beroperasi; (10) Industri memberikan 

tempat magang bagi siswa/mahasiswa; (11) Praktisi industri memberikan 

pengetahuan terkini ke dunia pendidikan formal; (12) Pengembangan kelembagaan 

tebu; dan (13) Fasilitasi infrastruktur perkebunan tebu. 

 

Kata kunci: Agroindustri Gula Tebu, Indusri 4.0, Strategi Kebijakan, Sumber 

Daya Manusia Unggul 
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SUMMARY 

 
MURSITI. Policy Strategy for the Development of Superior Human Resources in 

the Cane Sugar Agro-Industry in the Industrial Era 4.0. Supervised by ILLAH 

SAILAH, MARIMIN, MUHAMMAD ROMLI and ALEX DENNI. 

 

Human resource problems in the sugar cane agro-industry in sugar factories 

are currently caused by several things, such as the lack of competency standards 

and other competency infrastructure, human resources that are not linked and 

matched with industry needs, the need for wider application of artificial intelligence 

in sugar factories, the low industrial culture in Indonesian regions, and the lack of 

analytical, intelligent and social workers. This is a concern for the government in 

its efforts to develop human resources to achieve sugar self-sufficiency. Based on 

these problems, a conceptual solution has been obtained in the form of a series of 

activities in realising the transformation of the human resource development system, 

factors related to human resources such as labour availability, labour needs, labour 

gaps, labour absorption, availability of skilled labour, labour productivity, potential 

output of labour in the form of a cause and effect ring diagram, and ease of 

understanding the human resource development system in the form of a black box 

diagram consisting of input-process-output factors both desirable and undesirable. 

Sugarcane is one of the plantation commodities that plays a strategic role in 

the Indonesian economy. According to statistical data for the last five years (2018-

2022), the average sugar production is 2,208,000 tonnes/year, and the average 

sugarcane productivity of 67.88 tonnes/ha is still much lower than the global 

average sugarcane productivity of 100 tonnes/ha. In the future, the government aims 

to make Indonesia self-sufficient in sugar. One of the strategies to improve the 

competitiveness of sugar mills is to support adequate and superior human resources. 

In general, the modernisation of the sugar industry in Indonesia has been slow due 

to the old factory machinery that the majority of sugar factories still use. This can 

be improved by using technology to build a sustainable sugar industry. Agriculture 

4.0 is characterised by the use of automated machinery integrated with the internet 

network. The challenge for human resources in the Industry 4.0 era is that the role 

of humans is being replaced by technology such as robots, artificial intelligence and 

advanced systems, so stakeholders are expected to develop human resources 

capable of safeguarding Technology 4.0. This research focuses on human resources, 

which are an important asset in the Industry 4.0 era to oversee rapid technological 

changes and are also expected to provide significant output to the organisation. The 

objectives of this research are (1) to analyse the situation of HR in cane sugar agro-

industry in the Industry 4.0 era; (2) to evaluate cane sugar technology, design 

competency mapping, standards and qualifications of cane sugar agro-industry HR 

work competencies; and (3) to design a policy strategy for developing cane sugar 

agro-industry HR in the Industry 4.0 era. 

The situation analysis of HR in the cane sugar agro-industry describes the 

current HR problems in the industrial era 4.0 in the form of a rich picture and defines 

the root causes of HR development. Furthermore, an evaluation of the production 

technology was carried out using two methods, namely non-numerical multi-expert 

multi-criteria decision making and numerical decision making. Both methods lead 

to the same decision, i.e. that the slab transport section is a priority requiring new 
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technology. In addition to the analysis of the results of the evaluation of sugar 

production technologies, an analysis of the SKKNI in the field of refined crystal 

sugar was also carried out, with the result that the SKKNI has identified a unit of 

competence in the process of refining to sugar completion. Based on the two 

analyses of the technology evaluation and the SKKNI for refined crystal sugar, the 

focus of the sugar cane competence mapping is on the field of slash load transport 

and milling. The research was conducted on sugar factories in Indonesia that have 

implemented Technology 4.0. The results of the competency mapping in the area 

of slash load transport and milling resulted in fifty-seven competency units. The 

resulting competency mapping can be used as a reference to build a competency 

infrastructure for human resources in the sugar cane agro-industry. The verification 

and validation process was also carried out in the sugar factory where the research 

was conducted with experts. 

Research on human resources in the cane sugar agro-industry is rare, although 

it is important for the sustainability of the cane sugar industry. Human resources 

are one of the reasons why the efficiency of sugar factories is not optimal. The role 

of stakeholders is very important in this case. A policy strategy to develop HR 4.0 

for the cane sugar agro-industry is needed as a recommendation to support the 

realisation of superior human resources for the cane sugar agro-industry in the 

Industry 4.0 era to support national industrial development 2035. This research uses 

soft systems methodology and scenario planning. The results of the research have 

been able to map the current position of the cane sugar factory in the form of four 

quadrants. Based on these conditions, four HR 4.0 scenarios were created, namely 

(1) superior HR towards HR 4.0; (2) basic HR towards HR 4.0; (3) vigilant HR 

towards HR 4.0; (4) critical HR towards HR 4.0. The assumptions of the model 

used are available and good quality HR trainers, effective curriculum, adequate 

infrastructure, commitment and awareness of the importance of training delivery, 

budget availability, effective agricultural systems and lean ministerial bureaucracy. 

This research has identified thirteen (13) policy strategy recommendations for 

developing superior human resources in the cane sugar agro-industry, namely (1) 

Facilitation of skills infrastructure; (2) Facilitation of incentives in the form of 

education and training for both hard and soft skills; (3) Facilitation of certification 

and accreditation of labour; (4) Facilitation of super tax deduction for industry in 

the context of education and training development; (5) Facilitation of research 

grants for sugar industry development; (6) Facilitation of incentives for industries 

building sugar factories in specific areas; (7) Skills-based curriculum; (8) 

Facilitating incentives for sugar factories to adopt sugarcane technology; (9) 

Utilising local human resources around the industry; (10) Industry providing 

internships for students; (11) Industry practitioners providing the latest knowledge 

to the formal education world; (12) Sugar cane institutional development; and (13) 

Facilitating sugar cane plantation infrastructure. 

 

Key words: Cane sugar agro-industry, Industry 4.0, Policy strategy, Superior 

human resources    
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